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(54) BRAKING FORCE CONTROL DEVICE 

(57)Abstract: 

PURPOSE: To provide a braking force control device, capable of 
reducing psychological effect on a driver with sudden variation for a 
vehicle motion value restrained to stabilize vehicle behavior, by gradually 
changing a braking force difference, even during braking force control for 
vehicle motion control, causing noncontrolled normal braking force. 
CONSTITUTION: The braking force of each of right and left wheels is 
controlled according to target braking force (P*FI_-P*R), for controlling 
a yaw rate and set so as to conform a generated yaw rate in a vehicle to 
a precalculated target yaw rate. Also at the time of abnormality 
detection; when each target braking force is set to braking force (PMCF 
and PMCR) by normal braking operation by reducing target different 
pressure (nP), required for generating the target braking force, by target 
adjustable pressure (dP*) at each prescribed time (oT); braking ford 
control is stopped. 
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* NOTICES '* 




JPO and NCIPI are not responsible^^ any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] A steering condition detection means to detect the steering condition of a car, and a speed detection 
means to detect the cross-direction rate of a car, A movement desired value setting means to input the signal 
from said steering condition detection means and a speed detection means, and to set up the movement desired 
value of a car, A target damping force calculation means to compute the target damping force of the braking 
means of the right and left arranged in either [ at least ] the front wheel or the rear wheel, and said braking 
means required in order for the car used as a controlled system to realize movement desired value set up with 
said movement desired value setting means, In the damping force control unit equipped with the damping force 
control means which controls independently the damping force of the braking means of said right and left in 
agreement with said target damping force The damping force control unit characterized by having a processing 
means at the time of the abnormalities which change gradually to the usual damping force whose damping force 
of the braking means of said controlled right and left is not controlled when a malfunction detection means to 
detect the abnormalities of said damping force control unit, and said malfunction detection means detect the 
abnormalities of a damping force control unit. 



[Translation done.] 
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damages caused by the use of this translation. 
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3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the damping force control unit which can raise the driving 

stability of the car at the time of braking. 

[0002] 

[Description of the Prior Art] As a conventional damping force control unit, there are some which control a car 
yaw property by brake differential pressure on either side as indicated by JP,59~1 55264,11, for example. When 
the steering angle beyond a predetermined value is given and braking is specifically performed, the boost timing 
of a revolution outer ring of spiral wound gasket is delayed, and it is controlling to raise the swinging nature at 
the time of braking. 

[0003] However, it is not taken into consideration that the yaw rate produced in the above-mentioned 
conventional damping force control unit according to front-wheel steering and a right-and-left damping force 
difference is dependent on the vehicle speed, but while it is difficult to control a yaw rate to a fitness value, the 
unsolved technical problem that it is difficult to improve the transitional property of the generated yaw rate 
occurs. In order to solve a **** technical problem, the damping force control unit indicated by JP, 2-70561, A is 
proposed. So that according to this damping force control unit a target yaw rate may be set up from the vehicle 
speed or a steering angle and that target yaw rate and the yaw rate generated on an actual car may be in 
agreement By controlling damping force so that the damping force of another side is relatively adjusted to one of 
damping force among a front wheel or the right-and-left ring of a rear wheel and a relative damping force 
difference occurs, there is an advantage that the transient characteristic of the yaw rate generated depending 
on the vehicle speed is improved. 

[0004] Incidentally, in said damping force control unit, in order to adjust the damping force of another side 
relatively to one damping force of the right-and-left rings, unlike the total damping force from which the sum 
total of the damping force of right-and-left both wheels is acquired by brakes operation, there is a possibility of 
having a bad influence on an operator's brakes operation feeling. About this point, these people proposed the 
damping force control unit previously indicated to JP,3-281467,A, and have solved the **** problem. In 
computing the target damping force of said right-and-left ring, by setting up the target damping force difference 
for making in agreement said target yaw rate and a generating yaw rate, the relative damping force difference of 
a right-and-left ring can be made in agreement with a target damping force difference according to this damping 
force control unit so that said total damping force may not change. 

[0005] In such a damping force control unit, the fail-safe control used as the damping force by the usual brakes 
operation which does not control damping force by abnormalities, such as an open circuit of each sensor and 
failure of a short circuit or the control unit itself, immediately in such the fail condition supposing the case (fail 
condition) where it becomes impossible for a system to operate normally is devised. 
[0006] 

[Problem(s) to be Solved by the Invention] However, especially in the fail-safe control in such a damping force 
control unit, damping force becomes what is depended on the usual brakes operation immediately, namely, when 
the damping force difference of a right-and-left ring has arisen greatly and it lapses into a fail condition, since 
the damping force difference of a right-and-left ring serves as zero, there is a possibility that a yaw rate may 
increase rapidly and the behavior of a car may become unstable, for example during control of the damping force 
of a right-and-left ring. 

[0007] This invention is made paying attention to said trouble, and even if it is in the fail-safe control of a case 
as the damping force difference of a right-and-left ring has arisen greatly as mentioned above, it controls the 
rapid increment in a yaw rate, and it aims at offering the possible damping force control unit of the fail-safe 
control which can stabilize the behavior of a car. 



http://www4jpdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



2005/02/07 



2/15 ^ — is 

t 

[Means for Solving the Problem^^ order to attain the above-mentioned ISffose, the damping force control unit 
of this invention A steering condition detection means to detect the steering condition of a car as shown in the 
basic configuration of drawing 1 , A speed detection means to detect the cross-direction rate of a car, and a 
movement desired value setting means to input the signal from said steering condition detection means and a 
speed detection means, and to set up the movement desired value of a car, A target damping force calculation 
means to compute the target damping force of the braking means of the right and left arranged in either [ at 
least ] the front wheel or the rear wheel, and said braking means required in order for the car used as a 
controlled system to realize movement desired value set up with said movement desired value setting means, In 
the damping force control unit equipped with the damping force control means which controls independently the 
damping force of the braking means of said right and left in agreement with said target damping force When a 
malfunction detection means to detect the abnormalities of said damping force control unit, and said malfunction 
detection means detect the abnormalities of a damping force control unit, it is characterized by having a 
processing means at the time of the abnormalities which change gradually to the usual damping force whose 
damping force of the braking means of said controlled right and left is not controlled. 
[0009] 

[Function] In the damping force control unit of this invention, based on the steering condition of a car, for 
example, a steering angle detection value, and the cross-direction rate of a car, for example, the vehicle speed, 
movement desired value, for example, a yaw rate, is set up with said movement desired value setting means, and 
target damping force is computed with said target damping force calculation means so that this movement 
desired value and the movement value actually generated on a car may be made in agreement. And said damping 
force control means controls the braking means of each ring independently so that this target damping force 
brakes the damping force of a braking means on either side. 

[0010] On the other hand, when said malfunction detection means detects abnormalities, such as an open circuit 
of each sensor and failure of a short circuit or the control unit itself, in the state of a fail In order to change 
gradually to the damping force by the usual brakes operation whose damping force which a processing means is 
controlling is not controlled at the time of said abnormalities, For example, since the damping force difference 
generated to the right-and-left ring which is a controlled system becomes small gradually and the abrupt change 
by the side of rapid fluctuation of a movement value (yaw rate), especially an increment is controlled, behavior 
change of a car also becomes loose. Even if it follows, for example, makes an operator recognize this fail 
condition with a certain means, the psychological influence to an operator is eased by the loose fail-safe control 
of car behavior, and it becomes possible to prevent the so-called cause of a panic condition. 
[0011] 

[Example] Hereafter, the example of this invention is explained based on a drawing. Drawing 2 is the oil pressure 
and the electric system Fig. showing one example of this invention. The wheel cylinder as a braking means on 
either side by which Ifloor line and 1FR were attached in the front wheel among drawing, 1RL and 1RR are the 
wheel cylinders as a braking means of the right and left attached in the rear wheel. Among these, the brake fluid 
pressure supplied to wheel-cylinder Ifloor line by the side of a front wheel and 1FR is controlled by two 
actuators 2 and 15, and the brake fluid pressure supplied to wheel-cylinder 1RL by the side of a rear wheel and 
1RR is controlled only by one actuator 2. 

[0012] among these, two 3 port 3 locations which one actuator 2 has the same configuration as the conventional 
actuator for antiskid controls as shown in drawing 3 , and control wheel-cylinder Ifloor line by the side of a front 
wheel, and 1FR according to an individual through the actuator 15 of another side — electromagnetism — 
directional-selecting-valve 3floor line and 3FR, and 3 port 3 location that controls wheel-cylinder 1RL by the 
side of a rear wheel, and 1RR to coincidence — electromagnetism — it has directional-selecting-valve 3R. such 
electromagnetism — directional-selecting-valve 3floor line - 3R is for controlling the brake fluid pressure of 
wheel-cylinder Ifloor line - 1R below to the brake fluid pressure of a master cylinder 5. 

[0013] and electromagnetism — the P port of directional-selecting-valve 3floor line and 3FR connects with one 
network of the two-line master cylinder 5 connected with the brake pedal 4 — having — moreover, 
electromagnetism — A port of directional-selecting-valve 3floor line and 3FR is connected to the actuator 15 of 
another side according to an individual, and the B port is further connected to one network of a master cylinder 
5 through hydraulic-pump 7F by which a rotation drive is carried out with an electric motor (not shown). 
[0014] moreover, electromagnetism — the P port of directional-selecting-valve 3R connects with the network 
of another side of said two-line master cylinder 5 — having — moreover, electromagnetism — A port of 
directional-selecting-valve 3R is connected to wheel-cylinder 1RL and 1RR, and the B port is connected to the 
network of another side of a master cylinder 5 through hydraulic-pump 7R by which a rotation drive is carried 
out with an electric motor (not shown). 
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[0015] furthermore, electromagn^^m — accumulator 8F are connected tc^ae duct between the P port of 
directional-selecting-valve 3flo4SBb and 3FR, and hydraulic-pump IF, ar{^Bbervoir tank 9F connect with the 
duct between a B port and hydraufic-pump 7F — having — the same — electromagnetism — accumulator 8R is 
connected to the duct between the P port of directional-selecting-valve 3R, and hydraulic-pump 7R, and 
reservoir tank 9R is connected to the duct between a B port and hydraulic-pump 7R. 

[0016] here — a front-wheel side — electromagnetism — each of directional-selecting-valve 3floor line and 
3FR It considers as the boost condition of carrying out direct continuation of a master cylinder 5 and the 
actuator 15 of another side in the 1st change-over location of a normal valve position, and boosting brake fluid 
pressure to the brake fluid pressure of a master cylinder 5 as shown in drawing 3 . It considers as the 
maintenance condition of intercepting between the actuator 15 of another side, a master cylinder 5, and 
hydraulic-pump 7F in the 2nd change-over location, and holding brake fluid pressure. By furthermore connecting 
between the actuator 15 of another side, and master cylinders 5 through hydraulic-pump 7F in the 3rd change- 
over location It considers as the reduced pressure condition of returning brake fluid to a master cylinder 5 side, 
and change-over control is carried out by the current value of the three-stage supplied from the braking 
pressure control unit 16 which these change-over locations mention later. 

[0017] Directional-selecting-valve 3R considers as the boost condition of carrying out direct continuation of a 
master cylinder 5, and wheel-cylinder 1RL and 1RR in the 1st change-over location of a normal valve position, 
and boosting the brake fluid pressure of wheel-cylinder 1RL and 1RR to the brake fluid pressure of a master 
cylinder 5. moreover, a rear wheel side — electromagnetism — It considers as the maintenance condition of 
intercepting between wheel-cylinder 1RL, 1RR, a master cylinder 5, and hydraulic-pump 7R in the 2nd change- 
over location, and holding the brake fluid pressure of wheel-cylinder 1RL and 1RR. By furthermore connecting 
between wheel-cylinder 1RL, 1RR, and master cylinders 5 through hydraulic-pump 7R in the 3rd change-over 
location It considers as the reduced pressure condition of returning the brake fluid in wheel-cylinder 1RL and 
1RR to a master cylinder 5 side, and change-over control is carried out by the current value of the three-stage 
supplied from the braking pressure control unit 16 which these change-over locations mention later. 
[0018] Moreover, the actuator 15 of another side has the same configuration as the conventional actuator for 
traction controls, as shown in drawing 4 . Change-over valve 21floor line and 21 FR which input the brake fluid 
pressure from one [ said ] actuator 2 into wheel-cylinder 1 floor line by the side of a front wheel, and 1FR, or 
intercept the output from this actuator 15, 3 port 3 location which controls the brake fluid pressure of wheel- 
cylinder Ifloor line by the side of a front wheel, and 1FR according to an individual to more than the brake fluid 
pressure of a master cylinder 5 — electromagnetism — it has directional-selecting-valve 22floor line and 22FR. 
[0019] and electromagnetism — A port of directional-selecting-valve 22floor line and 22FR is connected to the 
duct which connects said change-over valve 21 floor line, 21 FR, and wheel-cylinder Ifloor line and 1FR, and it is 
placed between between them by plunger mold piston 23floor line which switches this change-over valve 21floor 
line and 21 FR, 23FR and throttle valve 24floor line, and 24. moreover, this electromagnetism — the B port of 
directional-selecting-valve 22floor line and 22FR is connected to hydraulic-pump 26F which pressurize the 
brake fluid of brake fluid reservoir tank 25F — having — further — a P port — said — it connects with 
reservoir tank 25F. 

[0020] moreover, said hydraulic-pump 26F and 3 port 3 location — electromagnetism — while a pressure switch 
27 is formed in the duct between directional-selecting-valve 22floor line and 22FR, the accumulator 28 is 
connected, and the brake fluid pressurized by the hydraulic pump 27 is accumulated to the accumulator 28. 
Furthermore, said accumulator 28 is connected to reservoir 25F through the relief valve 29. And for the signal of 
said pressure switch 27, it is inputted into the braking pressure control device 16 mentioned later, and brake 
fluid pressure is the first predetermined value P0. If less If hydraulic-pump 26F drive and brake fluid pressure 
exceeds the second predetermined value P1 (> P0) with the hydraulic-pump driving signal outputted from the 
braking pressure control unit 16 based on the signal from this switch 27, a driving signal will be stopped based on 
the signal from this switch 27. If brake fluid pressure furthermore exceeds the third predetermined value P2 (> 
P1), with the relief-valve driving signal outputted from the braking pressure control unit 16 based on the signal 
from a pressure switch 27, a relief valve 29 will drive and the brake fluid in an accumulator 28 will be relieved by 
reservoir tank 25F. 

[0021] on the other hand — each — electromagnetism — each of directional-selecting-valve 22floor line and 
22FR As shown in drawing 4 , in the 3rd change-over location, open said plunger mold piston 23floor line, 23FR, 
and an accumulator 28 for free passage, and the rod of this piston 23floor line and 23FR is advanced. At the 
same time it switches change-over valve 21floor line and 21 FR with the rod of this piston 23floor line and 23FR 
and intercepts the output by the side of one [ said ] actuator 2 Pressurization supply of the brake fluid in this 
piston 23floor line and 23FR is carried out at wheel-cylinder Ifloor line and 1FR, and it boosts to more than the 
brake fluid pressure of a master cylinder 5. Moreover, in the 2nd change-over location, said plunger mold piston 
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23floor line, 23FR, and an acci^ktor 28 are intercepted, the rod of thi^^on 23floor line and 23FR stops in 
the location, and the brake flui^Pessure of wheel-cylinder Ifloor line anC^TR is held. Moreover, in the 1st 
change-over location of Normal, said plunger mold piston 23floor line, 23FR, and reservoir tank 25F are opened 
for free passage, and this piston 23floor line and the brake fluid pressure in 23FR are relieved. The rod of this 
piston 23floor line and 23FR retreats, wheel-cylinder Ifloor line and 1FR are decompressed, change-over valve 
21floor line and 21 FR return to a stationary location at it and coincidence, and the brake fluid pressure from one 
actuator 2 is inputted into wheel-cylinder Ifloor line and 1FR. Change-over control of these change-over 
locations is carried out by the current value of the three-stage supplied from the braking pressure control unit 
16 mentioned later. In addition, a check valve is used for the change-over location of plunger mold piston 23floor 
line and 23FR, and it is made for the rod of this piston 23floor line and 23FR to have moved forward/retreated 
automatically by the differential pressure of the brake fluid pressure of an accumulator 28, and the brake fluid 
pressure of a master cylinder 5. Moreover, in the state of said boost, throttle valve 24floor line and 24FR are 
switched, and it turns on a diaphragm side, and is made for plunger mold piston 23floor line and 23FR to have 
moved forward slowly. 

[0022] On the other hand, as shown in a car at drawing 2 , the steering angle of a steering wheel 10 is detected. 
When a steering wheel 10 is in a center valve position, the right end is carried out from the electrical potential 
difference of zero, and this center valve position and the left end is carried out from the negative electrical 
potential difference according to a steering angle, and a center valve position, the detecting signal of a forward 
electrical potential difference according to a steering angle is outputted. The steering angle sensor 1 1 as a 
steering condition detection means to detect the steering angle detection value theta is arranged. Moreover, the 
detecting signal according to the vehicle speed is outputted, and it is the vehicle speed detection value VX. The 
brake switch 13 which outputs the detecting signal according to the speed sensor 12 as a speed detection 
means to detect, and the treading-in condition of a brake pedal 4, and detects the brake treading-in detection 
value SB is attached. Furthermore, the detecting signal according to the cylinder pressure of each wheel- 
cylinder Ifloor line, 1FR, and 1RL is outputted, and they are the pressure detection values PFL, PFR, and PR. 
The detecting signal according to the cylinder pressure of each system of pressure-sensor 14floor line to 
detect, 14FR, 14R, and the two-line master cylinder 5 is outputted, and it is the pressure detection value PMCF. 
And PMCR Pressure-sensor 14MCF and 14MCR to detect are attached. 

[0023] And in this example, the malfunction detection circuits 6a-6h which detect the abnormalities of the 
sensor concerned or a switch are put side by side to each of these each sensor and switches, specifically, it 
shows clearly in drawing 2 — as — said steering angle sensor 1 1 — malfunction detection circuit 6a — a speed 
sensor 12 — malfunction detection circuit 6b — the malfunction detection circuits 6d, 6e, and 6f are attached in 
pressure-sensor 14floor line, 14FR, and 14R, and the malfunction detection circuits 6g and 6h are attached in 
pressure-sensor 14MCF and 14MCR for malfunction detection circuit 6c at the brake switch 13. When 
abnormalities, such as an open circuit, and a short circuit or failure of itself, are in a sensor or a switch 
concerned, these malfunction detection circuits 6a~6h output the malfunction detection signals fd1-fd8, and 
detect the abnormalities of the sensor concerned or a switch. 

[0024] The microcomputer 19 into which each detecting signal of each sensors 11, 12, and 13, 14floor line - 
14MCF, and 14MCR and a said malfunction detection circuits [ 6a-6h ] malfunction detection signal are inputted 
as the braking pressure control unit 16 is shown in drawing 5 , the control signal CSFL1 outputted from this 
microcomputer 19, and CSFR1 And CSR it was inputted according to the individual and mentioned above — on 
the other hand, the electromagnetism of an actuator 2 — current regulator circuit 20floor linel of a floating form 
which drives the solenoid of directional-selecting-valve 3floor line, 3FR, and 3R — 20FR 1 and 20R, control 
signals CSFL2 and CSFR2 outputted from this microcomputer 19 the electromagnetism of the actuator 15 of 
another side which it was inputted according to the individual and mentioned above — directional-selecting- 
valve 22floor line, current regulator circuit 20floor Iine2 of a floating form which drives the solenoid of 22FR, and 
20FR2 It has. 

[0025] The microcomputer 19 is equipped with input interface-circuitry 19a which has an A/D-conversion 
function at least, output interface-circuitry 19b which has a D/A conversion function, processing unit 19c, and 
19d of storage as shown in drawing 5 . This processing unit 19c Master cylinder ****** values PMCF and PMCR 
from the steering angle detection value theta from the steering angle sensor 1 1, the vehicle speed detection 
value VX from a speed sensor 12, the brake detection value SB from the brake switch 13 and pressure-sensor 
14MCF, and 14MCR It is based. Processing of drawing 7 and drawing 8 It performs and they are target wheel- 
cylinder ** P* FR as target damping force of a right-and-left front wheel and a rear wheel, P* floor line, and P* 
R. It computes. These targets wheel-cylinder ** P* FR, P* floor line, and P* R The cylinder pressure detection 
values PFR, PFL, and PR of pressure-sensor 14FR, 14floor line, 14R, 14MCF, and 14MCR, and PMCF And PMCR 
It is based and processing of drawing 9 and drawing 10 is performed, the electromagnetism of one [ said ] 
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actuator 2 — the dontrol signal ^^L1 which controls directional-selecting^glve 3floor line and 3FR, and 
CSFR1 It outputs, and electrom^^pism — directionahselecting-valve 3R^^-eceiving — control signal CSR 
outputting — the electromagnetism of the actuator 15 of another side — tn^iontrol signal CSFL2 which 
controls directional-selecting-valve 23fIoor line and 23FR, and CSFR2 It outputs. 

[0026] Next actuation of the above-mentioned example is explained. First, in this example, calculation of a yaw 
rate and a longitudinal direction movement value is explained as movement desired value of a car. As shown in 
drawing 6 , when movements of a car are considered to be yawing and two lateral degrees of freedom, these 
equations of motion can be expressed with the following one equation and two equations. 
[0027] 

IZ -psi "(t) =Cf, Lf-Cr, and Lr+Tf - (BFL (t)-BFR(t))/2 (1) M-V'y (t) = 2 (Cf+Cr)-M-Vx (t) -psi' (t) (2) It is 

IZ here. Car yaw moment of inertia and psi' (t) Yaw rate, Lf The distance between a car center of gravity and a 
front axle, and Lr Distance between a car center of gravity and a rear axle, Tf A front-wheel tread and BFL (t) 
Forward left ring damping force and BFR (t) Forward right ring damping force and M are car weight and Vy (t). A 
car longitudinal direction rate and Vy (t) Car longitudinal direction acceleration, Vx (t) It is a car cross-direction 
rate. 

[0028] Moreover, Cf And Cr It is the cornering force of a front wheel and a rear wheel, and can express with the 
following three formulas and four formulas. 

Cf = Kf {N- [ theta (t) / ] (Vy+Lf and psi' (t))/Vx (t)} (3) Cr =-Kr / (Vy-Lr and psi' (t)) Vx (t) (4) In 

addition, it is theta (t). A steering angle and N are a steering gear ratio and Kf. A front-wheel cornering power 
and Kr It is a rear wheel cornering power. 

[0029] If these three equations and four equations are substituted for said one equation and two equations and 
the differential equation about yaw rate psi* (t) and the longitudinal direction rate Vy (t) is considered, they can 
be expressed by the following five equations and six formulas. 

psi" — (t) =a1 1 and psi' — (t)+a12, Vy(t)+b1, and theta (t) + bpl-delta Bf (t) (5) Vy (t) -theta [ a22 and / 

=a21andpsi'(t)+Vy(t)+b2 ] (t) (6) — however — deltaBf (t) = — BFL (t) -BFR (t) .... (7.1) a1 1=-2(Kf-Lf 2+Kr 

and Lr 2)/(IZ and Vx) .. (7.2) a12=-2(Kf and Lf-Kr, and Lr)/(IZ and Vx) .... (7.3) a21=-2(Kf and Lf-Kr, and Lr)/(M- 
Vx)-Vx .. (7.4) a22=-2(Kf+Kr)/(M-Vx) .... (7.5) b1 =2, Kf, and Lf/(IZ and N) .. (7.6) b2 =2 and Kf/(M~N) .. (7.7) 
bpl=Tf/(2 and Iz) .... Considering the usual (7.8) car, it is front-wheel damping force difference deltaBf. (t) Since 
it is zero, it is deltaBf of said five formulas, (t) When a term is disregarded, it is steering angle theta (t). The 
transfer function of receiving yaw rate psi' (t) is expressed with the following eight formulas using a differential 
operator S. 
[0030] 

rt>' (s) bi • S+ (a l2 • b 2 - a 23 • bx ) 

= (8) 

0(s) S 2 — (an + a 22 ) S+ (an • a 22 -ai 2 • a 8 i) 



Similarly, it is steering angle theta (t). Receiving car longitudinal direction rate Vy (t) A transfer function is 

expressed with the following nine formulas using a differential operator S. 

[0031] 

Vy (t) b 2 • S+ (a 21 • bi - an • b 2 ) 

= (9) 

6 (s) S 2 — (an + a 22 ) S+ (an • an — ait * an) 



Since it is the form of (primary )/(secondary), the transfer function of these 8 formula and nine formulas is the 
car cross-direction rate VX. It is steering angle input theta (t), so that it becomes large. Receiving generating 
yaw rate psi' (t) and car longitudinal direction rate Vy (t) It turns out that it becomes in vibration and car 
controllability and stability get worse. Namely, the multiplier {- (a1 1+a22)} concerning the primary term of the 
denominator of said eight formulas and nine formulas If it is equivalent to the damping coefficient zeta of a 
control system and a11 and a22 which are shown in said 7.2 formulas and 7.5 formulas are substituted for a 
multiplier {- (a1 1+a22)} for this reason The damping coefficient zeta since these [ a1 1 and a22 ] always serve as 
a negative value is forward attenuation, and is the car cross-direction rate Vx. A damping coefficient zeta will 
approach zero, so that it becomes large, that is, car cross-direction rate Vx since the damping coefficient zeta 
of a control system becomes small so that it becomes large — yaw rate psi' (t) and car longitudinal direction 
rate Vy (t) vibration like (condition which is hard to decrease) — it becomes. 

[0032] Then, for example, target yaw rate psiV (t) Steering angle input theta (t) If it considers as the first order 
lag which receives and does not have overshoot and undershooting and a stationary value is set up equally to 
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the usual car, it will be target ^^^rate psiV (t). It can express with the f^Mng ten formulas. 

PsiV (t) =H0 and theta (t) /(1+W (10), however HO It is stationary rate gain and the following 1 1 

formulas define by using the stability factor A. 
[0033] 

HO =Vx/{(1+A-Vx 2) and L-N (11) Here, L is a wheel base and the stability factor A is expressed with the 

following 12 formulas. 

-M <L f • K, -L r • K, ) 

A= (12) 

2 • L 2 • K f • K r 



Next damping force difference deltaBf of a right-and-left front wheel (t) It uses and is target yaw rate psiV (t) 
about generating yaw rate psi[ of a car ]' (t). How to compute the 1st target damping force for making it in 
agreement is explained. Differential value psi'V of a target yaw rate (t) It can ask by the following 13 formulas 
which transformed said ten formulas. 
[0034] 

Psi'V (t) =H0 and theta (t) /tau-psiV (t) /tau (13) steering angles input theta (t) Right-and-left front-wheel 

damping force difference deltaBf (t) generating yaw rate psi' (t) to depend — target yaw rate psi V (t) if it 
assumes that it is in agreement — each differential value psi" (t) and psi'V (t) It is thought that it is in 
agreement therefore, psi'V (t) =psi" (t) and psiV (t) Longitudinal direction rate Vy in case it assumes that it is 
=psi' (t) and said assumption is materialized (t) Target longitudinal direction rate Vyr (t) ** — the following 14 
formulas and 15 formulas can be obtained by giving a definition and substituting these for said five formulas and 
six formulas. 
[0035] 

Psi'V (t) =a1 1 and psiV (t) +a12, Vyr (t) + bl and theta (t) + bpl-delta Bf (t) (14) Vyr'(t) =a21 and psi V (t) 

+a22 and Vyr (t) +b2 and theta (t) ... If said 14 formulas are substituted for (15) and the 15 above-mentioned 
formula, it will be damping force difference deltaBf of a right-and-left front wheel, (t) It can ask by the following 
16 formulas. 
[0036] 

deltaBf (t) = (psi'V (t)-a1 1, psiV (t)-Vyr (t)-bl, and [ a12 and ] theta (0) 

/bpl (16) — damping force difference deltaBf of the right-and-left front wheel for which it asked by these 16 

formulas (t) in order to make it generate, differential pressure is produced in wheel-cylinder ** of a right-and- 
left front wheel — making — ****ing — wheel-cylinder ** P and damping force Bf If the moment of inertia of a 
wheel is disregarded, it can ask for relation by the following 17 formulas. 
[0037] 

Bf =kp, P=2 and mup, Ap, rp, and P/R (17) kp =2, mup, Ap, and rp/R ... (18), however kp It is the 

proportionality constant of wheel-cylinder ** and damping force, and is mup. A brake friction pad and coefficient 
of friction between disk rotors, and Ap Wheel-cylinder area and rp A disk rotor effective radius and R are tire 
radii. 

[0038] Therefore, it is deltaP (t) about the target differential pressure of wheel-cylinder ** of a right-and-left 

front wheel. Then, this target differential pressure deltaP (t) deltaP (t) =deltaBf (t) /kp It can express with 

(19). and target differential pressure deltaP (t) called for by the 19 above-mentioned formula Master cylinder ** 
PMCF (t) from — so that total damping force may not change That is, it is 1st target wheel-cylinder ** P* floor 
line of a right-and-left front wheel so that the sum of wheel-cylinder ** of a right-and-left front wheel may 
become the two times of master cylinder **. (t) and P* FR (t) and 1st target wheel-cylinder ** P*R of a rear 
wheel (t) It sets up according to the following 20 formulas - 22 formula. 
[0039] 

P* floor line (t) = max (PMCF (t)+deltaP (t) / 2, and deltaP (t) — ) 0) (20) P* FR (t) = max (PMCF (t)-deltaP 

(t) / 2, deltaP (t), 0) ... (21) P* R (t) =PMCR (t) It can set at (22), however said 20 formulas - 22 ceremony. 

max (A, B, C) is semantics which chooses the maximum of A, B, and C. 

[0040] Therefore, target wheel-cylinder ** of each ring which satisfies the target yaw rate in a car model is 
computable by performing target wheel-cylinder ********** of drawing 7 for the aforementioned operation by 
processing unit 19c of said microcomputer 19. Namely, target wheel-cylinder ********** of drawing 7 It 
performs as timer-interruption processing of every predetermined period deltaT (for example, 5msec(s)). First at 
step S1 The steering angle detection value theta of the steering angle sensor 11, and vehicle speed detection 
value VX of a speed sensor 12 Multipliers a1 1-a22 are computed by calculating read in, said 7.2 formulas from 
the vehicle speed detection value V and the item of the car set up beforehand - 7.6 formula by subsequently to 
step S2 shifting. Constant section a1 1V -a22V determined by the item of the car in said 7.2 formulas - 7.6 
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formula here It computes beforehaad by the following 23.1 formulas - 23.4 
[0041] W) 

al 1 V =-2 (Kf and Lf 2+Kr, and Lr^VIZ .... (23.1) a12V =-2 (Kf and Lf-Kr, a™ftr)/IZ .... (23.2) a21 V =-2 (Kf and 
Lf-Kr, and Lr) / M .... (23.3) a22V =-2 (Kf+Kr) / M .... (23.4) — subsequently — step S3 — shifting — vehicle 
speed detection value Vx The wheel base L determined by the item of the stability factor A beforehand 
computed based on said 12 formulas, and a car Said 1 1 formulas are calculated based on steering gear ratio N, 
and it is the stationary yaw rate gain HO. While computing Computed stationary yaw rate gain HO By being based 
and calculating said 13 formulas differential value psi"r (n) of a target yaw rate Differential value psi"r (n) which 
computed and was computed further Last value psi'r (n~1) of a target yaw rate from — the following 24 formulas 

— following — current target yaw rate psiV (n) It computes. The updating storage of this is carried out in the 
target yaw rate storage region formed in 19d of storage. 

[0042] 

PsiV (n) = psi'r (n-1) + psi'V (n) -deltaT (24) Here, deltaT is a timer-interruption period. Subsequently, the 

multipliers a21 and a22 which shifted to step S4 and were computed at said step S2, target yaw rate psiV (n) 
computed at said step S3 Last value Vyr (n-1) of a longitudinal direction rate Longitudinal direction acceleration 
Vyr (n) is computed by calculating said 15 formulas, from — this computed last value Vyr (n-1) of longitudinal 
direction acceleration Vyr (n) and a longitudinal direction rate from — the operation of the following 25 formulas 

— carrying out — current longitudinal direction rate Vyr (n) It computes and the updating storage of this is 
carried out in the longitudinal direction rate storage region of 19d of storage. 

[0043] 

Vyr (n) =Vyr (n~1)+Vyr' (n) -deltaT (25) — subsequently — step S5 — shifting — said 16 formulas — 

following — damping force difference deltaBf of front-wheel right and left Damping force difference deltaBf 
computed and computed Proportionality constant kp beforehand computed according to 18 formulas Target 
differential pressure deltaP is computed by being based and calculating said 19 formulas. 
[0044] Subsequently, it shifts to the subroutine which shifts to step S6 and is shown in drawing 8 mentioned 
later, and abnormality judging processing is performed. In addition, at this step S6, when the said malfunction 
detection circuits [ each / 6a-6h ] malfunction detection signals fd1~fd8 are not outputted, concrete processing 
actuation is not performed. It is set as a large value, subsequently, the thing for which it shifts to step S7 and 
said 20 formulas - 22 formula is calculated — target wheel-cylinder ** P* floor line of a forward left ring — or 
(PMCF+deltaP/2) deltaP or either of 0 — target wheel-cylinder ** P* FR of a forward right ring — or (PMCF- 
deltaP/2) deltaP or either of 0 — a large value — setting up — target wheel-cylinder ** P* R of a rear wheel 
Master cylinder ** PMCR It sets up. 

[0045] Subsequently, it shifts to step S8, and after carrying out the updating storage of said target differential 
pressure deltaP as last value deltaP (n-1) of target differential pressure in the target differential pressure 
storage region of 19d of said storage, timer-interruption processing is ended. In processing of this drawing 7 , 
processing of step S3 corresponds to the target movement value setting means of this invention, and step S2, 
S4, and processing of S5 and S7 support the target damping force calculation means. 
[0046] Therefore, if the rectilinear-propagation run state shall be continued now, it is the vehicle speed 
detection value Vx from a speed sensor 12. Although it becomes a value according to the vehicle speed, the 
steering angle detection value theta from the steering angle sensor 1 1 is zero, and it is the last value psiV (n-1) 
of a target yaw rate further. And last value Vyr (n-1) of a longitudinal direction rate It is zero. For this reason, 
stationary yaw rate gain HO computed at step S3 Although it becomes a value according to the vehicle speed 
Differential value psi'V of a target yaw rate (n) The steering angle detection value theta of the 1st term of the 
right-hand side of said 13 formulas is zero, and it is the last value psiV (n-1) of a target yaw rate. Since it is 
zero, it becomes zero, therefore it is current value psi V (n) of a target yaw rate. It becomes zero. Longitudinal 
direction acceleration Vyr computed by step S4 according to this (n) And longitudinal direction rate Vyr (n) It 
becomes zero. Right-and-left front-wheel damping force difference deltaBf computed at step S5 And target 
differential pressure deltaP also becomes zero, and since a car is in the condition of not braking, in continuing 
step S7 Master cylinder ** PMCF and PMCR detected by pressure-sensor 14MCF and 14MCR It is zero and 
they are target wheel-cylinder ** P* floor line, P*FR, and P* R. It is set as zero. 

[0047] However, if a brake pedal 4 is broken in from a rectilinear-propagation run state and it shifts to a braking 
condition, they are master cylinder ** PMCF and PMCR of a master cylinder 5. By going up, target wheel- 
cylinder ** P* floor line of a wheel, P* FR, and P* R are master cylinder ** PMCF, PMCF, and PMCR at step 
S7, respectively. It is set up equally. On the other hand, a car a steering wheel 10 from a rectilinear-propagation 
fixed-speed run state for example, by carrying out the left end Since the steering angle detection value theta 
which increases in the forward direction according to the steering angle of a steering wheel 10 from the steering 
angle sensor 1 1 according to this will be detected when it comes to an anticlockwise rotation condition Current 
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value psf r of the differential i^fe of the target yaw rate computed at ^^S3 (n) Stationary yaw rate gain HO 
according to the vehicle speec^Kecomes a value according to the stee^^ angle detection value theta, and is 
current value psiV (t) of a target yaw rate. It becomes the value which increases in the forward direction. In 
connection with it, current value Vyr[ of the longitudinal direction acceleration computed by step S4 ]' (n) 
changes with a car item or the vehicle speed in the forward direction or the negative direction, responds to this, 
and is the current value Vyr of a longitudinal direction rate (n). It changes in the forward direction or the 
negative direction. 

[0048] It is based on the above-mentioned value and is damping force difference deltaBf of a right-and-left front 
wheel at step S5. And target differential pressure deltaP is computed. It is set as a large value, it — being based 
— S7 — target wheel-cylinder ** P* floor line of a forward left ring — or (PMCF+deltaP/2) deltaP or either of 
0 — It is set as a large value, target wheel-cylinder ** P* FR of a forward right ring — or (PMCF-deltaP/2) 
deltaP or either of 0 — Target wheel-cylinder ** P* R of a rear wheel Master cylinder ** PMCR By setting up 
and controlling wheel-cylinder ** of each wheel-cylinder 1 floor line, 1FR, and 1R according to these The fitness 
yaw rate and longitudinal direction movement according to the vehicle speed and a steering angle can be 
generated. 

[0049] Next, when the right end of the steering wheel 10 is carried out from a rectilinear-propagation run state, 
it considers as a clockwise rotation condition and the steering angle detection value theta of the steering angle 
sensor 1 1 turns into a negative value, it is differential value psi'V (n) of a target yaw rate. Target yaw rate psiV 
(n) Although it becomes a negative value, it is fundamentally controlled like said anticlockwise rotation. Next, the 
abnormality judging processing operation of a subroutine shown in drawing 8 performed at step S6 of said 
drawing 7 is explained. 

[0050] Usually, in order to secure the safety of car behavior in the state of a fail when a system will not carry 
out normal actuation in connection with abnormalities, such as an open circuit of said each sensor and failure of 
a short circuit or the damping force control unit itself, namely, there is the need for the so-called fail-safe 
control which returns to the damping force (it is usually described as damping force below) by non-controlled 
usual brakes operation. Target differential pressure deltaP to which the place was set at said step S5 is large. 
Consequently, while the damping force difference of the right-and-left front wheel computed at step S7 is 
controlling each wheel-cylinder ** based on big target wheel-cylinder ** P* floor line and P* FR, [ for example, ] 
If it usually returns to damping force immediately, the damping force difference of a right-and-left front wheel 
will serve as zero suddenly, a yaw rate increases rapidly by this, it overshoots remarkably, the behavior of a car 
becomes unstable, and there is a possibility of having a bad influence like insecurity on coincidence at an 
operators psychology. 

[0051] So, in this invention, the damping force under said control was usually gradually changed to damping force 
in the state of such a fail, and when usually becoming damping force, it was made to perform fail-safe control 
which stops a system. The abnormality judging processing of a subroutine shown in drawing 8 performed at said 
step S6 performs this. Therefore, processing of said drawing 7 is called a main routine. 

[0052] In this subroutine, it judges whether the malfunction detection signals fd1-fd8 from each malfunction 
detection circuits 6a~6h are first outputted by step S9, when the malfunction detection signals fd1-fd8 are 
outputted, it shifts to step S10, and when abnormalities are not detected, a subroutine is ended and it returns to 
a main routine. At said step S10, last value deltaP (n-1) of the target differential pressure memorized at step S8 
Read in, The absolute value |deltaP(n-1) | is compared with absolute value (deltaP* | of the target pressurization 
and decompression set up beforehand. Absolute value |deltaP(n-1) | of the last value of target differential 
pressure shifts to step S1 1, when larger than absolute value IdeltaP* | of target pressurization and 
decompression, and when that is not right, it shifts to step S17. 

[0053] At said step S1 1, it judges whether last value deltaP (n-1) of target differential pressure is forward, when 
last value deltaP (n-1) of target differential pressure is forward, it shifts to step S12, and when that is not right, 
it shifts to step S13. At said step S12, it is based on the following 26 formulas, and is target pressurization-and- 
decompression deltaP* from last value deltaP (n~1) of target differential pressure. The reduced value is set as 
target differential pressure deltaP. 
[0054] 

delta P=delta P(n-1)-deltaP* (26) — said step S13 — the following 27 formulas — being based — last value 

deltaP (n-1) of target differential pressure — target pressurization-and-decompression deltaP* the sum — a 
value is set as target differential pressure deltaP the bottom. 

deltaP=deltaP(n-1) +deltaP* Subsequently to step S14 it shifts, and is based on target differential pressure 

deltaP set up at said steps S12 and S13 (27) — like step S7 of said main routine It is set as a large value. 

calculating said 20 formulas - 22 formula — target wheel-cylinder ** P* floor line of a forward left ring — or 
(PMCF+deltaP/2) deltaP or either of 0 — target wheel-cylinder ** P* FR of a forward right ring — or (PMCF- 
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deltaP/2) deltaP of* either of 0 "^aJarge value — setting up — target whegkpylinder ** P* R of a rear wheel 



[0055] Subsequently, it shifts to sfip SI 6, it judges whether data-processin^time amount deltaT set up 
beforehand passed, and if this data-processing time amount deltaT passes, it will shift to said step S10. At said 
step S1 7, it is PMCF about target wheel-cylinder ** P* floor line of a forward left ring. It sets up and is PMCF 
about target wheel-cylinder ** P* FR of a forward right ring. It sets up and is target wheel-cylinder ** P* R of a 
rear wheel. Master cylinder ** PMCR It sets up and a program is ended. 

[0056] By performing this program, by said step S9, when there is no malfunction detection signal, it returns to a 
main routine and the usual damping force control is continued. On the other hand, when there is a malfunction 
detection signal, priority is given to the program of a subroutine. Last value deltaP (n-1) of target differential 
pressure judges whether it is forward at step S1 1. When last value deltaP (n-1) of target differential pressure is 
forward, it is based on said 26 formulas at step S12, and it is target pressurization-and-decompression deltaP* 
from last value deltaP (n-1) of target differential pressure. The reduced value is set as target differential 
pressure deltaP. the case where last value deltaP (n-1) of target differential pressure is negative — step S13 — 
said 27 formulas — being based — last value deltaP (n-1) of target differential pressure — target 
pressurization-and-decompression deltaP* the sum — a value is set as target differential pressure deltaP the 
bottom. 

[0057] Thus, based on set-up target differential pressure deltaP, said 22 formulas - 22 formula is calculated at 
said step S14, and they are target wheel-cylinder ** P* floor line, P* FR, and P*R. It computes. And timer 
processing is performed at said step S16, and they are said target wheel-cylinder ** P* floor line, P* FR, and P* 
R. By making a setting change to every predetermined time deltaT', target wheel-cylinder ** P* floor line, P* 
FR f and P* R are target pressurization-and-decompression deltaP* in every predetermined time deltaT'. 
Fluctuating every, target differential pressure deltaP becomes a small value gradually. Here, it is said target 
pressurization-and-decompression deltaP*. Although it turns out that it is set up by the following 28 formulas 
which make a parameter predetermined time deltaT and a proportionality constant k, this deltaT' and k can be 
set up in the range in which change of car behavior does not become risk, and can also be given as variables, 
such as constant value or differential pressure dependence, and vehicle speed dependence. 
[0058] 

deltaP* = k-delta T If last value deltaP (n-1) of target differential pressure becomes a value smaller than 

target pressurization-and-decompression deltaP* at (28) and said step S10, they are each target wheel-cylinder 
** P*floor line, P* FR, and P* R at said step S17. Master cylinder ** PMCF and PMCR It sets up and a program 
is ended. Therefore, the damping force by target wheel-cylinder ** under control usually changes with 
processings of step S10 and step S17 to said target pressurization-and-decompression [ every ] order to 
damping force following processing of said steps S11-S16. Moreover, since priority, such as timer interruption by 
the side of a main program, falls after ending a program by the subroutine side generally, when the main program 
of said drawing 7 does not start again, therefore fail-safe control is usually carried out to damping force, a 
system will stop. 

[0059] Therefore, the program of this drawing 8 corresponds to a processing means at the time of the 
abnormalities of this invention. And target wheel-cylinder ** P* floor line, P* FR, and P* R which were set up in 
this example based on the above-mentioned operation By performing damping force control processing of 
drawing 9 and drawing 10 about a front-wheel and rear wheel side, respectively so that it may be satisfied, 
movement values, such as a yaw rate of a car and a longitudinal direction movement value, are made in 
agreement with a target movement value, or a slip of the wheel of a car can be controlled in the predetermined 
condition. In addition, drawing 9 expresses damping force control processing of as opposed to [ in drawing 10 ] 
wheel-cylinder 1RL of a rear wheel, and 1RR for the damping force control processing to wheel-cylinder 1 floor 
line of a forward left ring, and since damping force control processing to wheel-cylinder 1FR of a forward right 
ring is performed completely like drawing 9 , suppose that it is not illustrated here. 

[0060] Front-wheel side damping force control processing of said drawing 9 is performed according to an 
individual by the right-and-left ring side as timer-interruption processing of predetermined period deltaT like 
target cylinder pressure data processing of said drawing 7 . namely, judge whether the brake switch 13 is an ON 
state at step S18, and when the brake switch 13 is an OFF state Variable TP showing the holding time of the 
control signal which judges that it is in the condition of not braking, shifts to step SI 9, and is outputted It is set 
as "1." Subsequently, after setting the variable m showing the period which shifts to step S20 and supervises 
the error of policy objective cylinder pressure P* floor line and the actual cylinder pressure PFL as "1", it shifts 
to step S21. the actuator 15 of said another side — receiving — control signal CSFL2 as a reduced pressure 
signal of "0" It outputs to current regulator circuit 20floor Iine2, and shifts to step S22. 

[0061] At this step S22, it is Variable TP. It judges whether it is forward, it is "0", or it is negative further, and - 
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- the time of being TP >0 — ^MS23 — shifting — one [ said ] actuates — receiving — control signal 
CSFL1 as a boost signal of "O^^outputs to current regulator circuit 20^ror linel. subsequently, the step S24 - 

- shifting — variable TP from — "1" — subtracting — new multiplier TP It shifts to step S25. It computes, and 
to the multiplier storage region which formed this in 19d of storage, after carrying out updating storage After 
carrying out updating storage in the variable storage region formed in 19d of storage by making into the new 
variable m the value which subtracted "1" from Variable m, timer-interruption processing is ended and it returns 
to a main program. Moreover, when the judgment result of step S22 is TP =0, it shifts to step S26, and it is the 
1st predetermined electrical potential difference VS 1 1 to one actuator 2. Control signal CSFL1 as a 
maintenance signal After outputting, it shifts to said step S25, and returns to a main program. On the other hand, 
when the judgment result of step S22 is TP <0 It shifts to step S27 and is the 1st predetermined electrical 
potential difference VS 1 1 to one actuator 2. 2nd high predetermined electrical potential difference VS 12 The 
control signal CSFL1 as a reduced pressure signal is outputted. Subsequently, it shifts to step S28 and is 
Variable TP. It is the new variable TP about the value adding "1". After carrying out updating storage in the 
variable storage region which was carried out and was formed in 19d of storage, it shifts to said step S25, and 
returns to a main program. 

[0062] moreover, when it is as a result of [ of said step S18 ] a judgment and the brake switch 13 is an ON state 
Policy objective wheel-cylinder ** P* floor line computed by target cylinder pressure data processing which the 
car judged it as what is in a braking condition, shifted to step S29, and was mentioned above is master-cylinder- 
pressure PMCF. It judges whether it is in agreement. When both are in agreement, it shifts to said step S19, and 
when both are inharmonious, it shifts to step S30. 

[0063] At this step S30, it judges whether Variable m is forward, when it is m> 0, it shifts to step S34, and when 
it is m<=0, it shifts to step S31. At this step S31, after computing the error Perr of policy objective wheel- 
cylinder ** P* floor line and the current cylinder pressure detection value PFL (=P* floor line-PFL), it shifts to 
step S32. 

[0064] At this step S32, it is Error Perr. Reference value P0 The following 29 formulas which round off the value 
which did the division are followed, and it is Variable TP. It computes. 

TP =INT (Perr / P0) ... (29) — subsequently — step S33 — shifting — Variable m — forward predetermined 
value mO After setting up, it shifts to said step S34. 

[0065] this step S34 — policy objective cylinder pressure P* floor line — master-cylinder-pressure PMCF a 
****** [ that it is above ] — judging — P* floor line>=PMCF it is — the time — said step S21 — shifting — P* 
floor line<PMCF it is — sometimes, it shifts to step S35. this step S35 — one [ said ] actuator 2 — receiving — 
control signal CSFL1 as a boost signal of "0" It outputs to current regulator circuit 20floor linel, and shifts to 
step S36. 

[0066] At this step S36, it is Variable TP. It judges whether it is forward, it is "0", or it is negative further, and - 

- the time of being TP <0 — step S37 — shifting — the actuator 15 of said another side — receiving — control 
signal CSFL2 as a reduced pressure signal of "0" It outputs to current regulator circuit 20floor Iine2. 
Subsequently, it shifts to step S38 and is Variable TP. New multiplier TP adding "1" Compute, and after carrying 
out updating storage in the multiplier storage region which formed this in 19d of storage, it shifts to said step 
S25. After carrying out updating storage in the variable storage region formed in 19d of storage by making into 
the new variable m the value which subtracted "1" from Variable m, timer-interruption processing is ended and 
it returns to a main program. Moreover, when the judgment result of step S36 is TP =0, it shifts to step S39, and 
it is the 1st predetermined electrical potential difference VS 21 to the actuator 15 of another side. Control signal 
CSFL2 as a maintenance signal After outputting, it shifts to said step S25, and returns to a main program. On 
the other hand, when the judgment result of step S36 is TP >0 It shifts to step S40 and is the 1st predetermined 
electrical potential difference VS 21 to the actuator 15 of another side. 2nd high predetermined electrical 
potential difference VS 22 Control signal CSFL2 as a boost signal It outputs, subsequently, the step S41 — 
shifting — variable TP from — the value which subtracted "1" — new variable TP ** — after carrying out 
updating storage in the variable storage region which was carried out and was formed in 19d of storage, it shifts 
to said step S25, and returns to a main program. 

[0067] Here, processing of drawing 9 supports the damping force control means of a right-and-left front wheel. 
Therefore, in the condition that the car is running in the state of un-braking, since the brake switch 13 is an 
OFF state, it shifts to step S21 through steps S19 and S20 from step S18, and the control signal CSFL2 (or 
CSFR2) of "0" is outputted to current regulator circuit 20floor Iine2 (or 20FR2) as a reduced pressure signal, for 
this reason, a **** current outputs from current regulator circuit 20floor Iine2 (or 20FR2) — not having — the 
electromagnetism of the actuator 15 of another side — directional-selecting-valve 22floor line (or 22FR) is 
maintaining the normal valve position. 

[0068] Since it is TP >0 when it shifts to continuing step S22, it shifts to step S23 and the control signal CSFL1 
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(or CSFR1) of "0"'is outputted ^ayrrent regulator circuit 20floor linel (or^&FR1) as a boost signal, for this 
reason, an exciting current outpa^pAom current regulator circuit 20floor li(i»Kor 20FR1) — not having — the 
electromagnetism of one actuatorZ — directional-selecting-valve 3fIoor line (or 3FR) maintains a normal valve 
position, and wheel-cylinder 1 floor line by the side of a front wheel (or 1FR) is in the master cylinder 5 and the 
free passage condition. Master cylinder ** PMCF outputted from a master cylinder 5 since the brake pedal 4 is 
not broken in at this time It is zero and wheel-cylinder ** of each wheel-cylinder Ifloor line (or 1FR) also serves 
as zero, damping force is not generated and the condition of not braking is continued. 

[0069] If a brake pedal 4 is broken in and it is a braking condition from this condition, target wheel-cylinder ** 
P# floor line (or P* FR) which shifted to step S29 from step S18 of drawing 9 , and was computed by target 
cylinder pressure data processing of drawing 7 is master cylinder ** PMCF of a master cylinder 5, respectively. 
It judges whether it is in agreement. This judgment will judge whether a car is a rectilinear-propagation run state 
under the situation that the wheel has not slipped, or it is in a revolution condition. It sets to processing of 
drawing 7 by the rectilinear-propagation run state, and target wheel-cylinder ** P* floor line (or P* FR) is 
master cylinder ** PMCF. When set up equally, it shifts to step S19 from step S29. the condition mentioned 
above of not braking — the same — a control signal CSFL1 (or CSFR1) — both — zero — carrying out — 
electromagnetism — by making directional-selecting-valve 3floor line (or 3FR) into a normal valve position A 
master cylinder 5 and each wheel-cylinder Ifloor line (or 1FR) are made into a free passage condition. It is 
master cylinder ** PMCF about wheel-cylinder ** PFL (or PFR) of each wheel-cylinder Ifloor line (or 1FR). It is 
made to go up to an equal value, and it is both wheel-cylinders Ifloor line and 1FR, and equal damping force is 
generated. 

[0070] However, it shifts to whether either of the right-and-left front wheels slips, or a car considers as a 
braking condition in the state of revolution, or it considers as a revolution condition in the state of braking. It 
sets to the processing of drawing 7 mentioned above, and is target wheel-cylinder ** P* floor line (or P* FR). 
Master cylinder ** PMCF When set as a different value In the processing to this wheel-cylinder Ifloor line (or 
1FR), it shifts to step S30 from step S29, and shifts to step S31 by setting Variable m as "0" by processing of 
the last step S25. For this reason, error Perr with the pressure detection value PFL (or PFR) of each target 
wheel-cylinder ** P* floor line (or P* FR) and pressure-sensor 14floor line (or 14FR) It computes (step S31). 
The set point P0 which expresses tolerance for this It ** and is Variable TP. It computes (step S32) and, 
subsequently is the forward predetermined value mO about Variable m. It shifts to step S34 from setting up (step 
S33). 

[0071] And target wheel-cylinder ** P* floor line (or P* FR) is master cylinder ** PMCF. When it is the 
following, it shifts to step S21, and the actuator 15 of another side is made into reduced pressure mode by 
making a control signal CSFL2 (or CSFR2) into zero, and it shifts to step S22. It is Variable TP when the 
pressure detection value PFL (or PFR) of each pressure-sensor 14floor line (or 14FR) has not reached target 
wheel-cylinder ** P* floor line (or P* FR) at this time. Since it becomes a forward value, it shifts to step S23 
and the boost mode of one actuator 2 is continued by making a control signal CSFL1 (or CSFR1) into zero. If 
this revolution condition and a braking condition continue and this flow is repeated, it is Variable TP at step S24. 
Although it subtracts "1" every and Variable m is subtracted "1" every at step S25 Variable TP If it becomes 
zero, it will shift to step S26 from step S22, and it is the 1st predetermined electrical potential difference VS 1 1. 
A control signal CSFL1 (or CSFR1) is outputted to current regulator circuit 20floor linel (or 20FR1) as a 
maintenance signal, for this reason, current regulator circuit 20floor linel (or 20FR1) to predetermined electrical 
potential difference VS 1 1 the embraced exciting current — electromagnetism — by being outputted to 
directional-selecting-valve 3floor line (or 3FR) Directional-selecting-valve 3floor line (or 3FR) is switched to the 
2nd change-over location, these electromagnetism — Between wheel-cylinder Ifloor line (or 1FR) and master 
cylinders 5 is intercepted. The cylinder pressure PFL (or PFR) of wheel-cylinder Ifloor line (or 1 FR) serves as a 
hold mode maintained by constant value, and this hold mode is continued until Variable m is set to "0" at step 
S20. 

[0072] Then, if Variable m is set to "0", it shifts to step S31 again, and is the error pressure Perr at this time. 
Setting pressure P0 Variable TP which will be computed at step S32 if it becomes less than 1/2 It is set to "0." 
It becomes the hold mode mentioned above, without having shifted to step S26 from step S22, and passing 
through boost mode, and wheel-cylinder ** PFL (or PFR) of wheel-cylinder Ifloor line (or 1FR) is maintained by 
target wheel-cylinder ** P* floor line (or P* FR). 

[0073] moreover, when wheel-cylinder ** PFL (or PFR) of each wheel-cylinder Ifloor line (or 1FR) is higher than 
target wheel-cylinder ** P* floor line (or P* FR) Error Perr computed at step S31 Since it becomes a negative 
value, it is Variable TP. It becomes a negative value. It shifts to step S27 from step S22, and is the 
predetermined electrical potential difference VS 12. A control signal CSFL1 (or CSFR1) is outputted as a 
reduced pressure signal, for this reason, current regulator circuit 20floor linel (or 20FR1) to predetermined 



http://www4.ipdl.ncipi.go jp/cgi-bin/tran_web_cgi_ejje 



2005/02/07 



. 12/15 ^-v 

electrical potential difference flH|k2 the embraced exciting current — e^^omagnetism — since directional- 
selecting-valve 3floor line (or 3W) is supplied, this is switched to the 3r^hange~over location. Therefore, 
wheel-cylinder 1 floor line (or 1FR) will be opened for free passage by the master cylinder 5 through hydraulic- 
pump 7F, it becomes the reduced pressure mode in which the cylinder pressure PFL (or PFR) of wheel-cylinder 
Ifloor line (or 1FR) is decompressed, and this is Variable TP. It is maintained until it is set to "0." 
[0074] On the other hand, target wheel-cylinder ** P* floor line (or P* FR) is master cylinder ** PMCF. When it 
is above, it shifts to step S35 from step S34, and one actuator 2 is made into boost mode by making a control 
signal CSFL1 (or CSFR1) into zero, and it shifts to step S36. When wheel-cylinder ** PFL (or PFR) of each 
pressure-sensor 14floor line (or 14FR) has not reached target wheel-cylinder ** P* floor line (or P* FR) at this 
time Variable TP computed at said step 32 Since it is a forward value, it shifts to step S40. It is said 2nd 
predetermined electrical potential difference VS 22 to the actuator 15 of another side. A control signal CSFL2 
(or CSFR2) is outputted as a boost signal, thereby — current regulator circuit 20floor Iine2 (or 20FR2) to 
predetermined electrical potential difference VS 22 the embraced exciting current — electromagnetism — since 
directional-selecting-valve 22floor line (or 22FR) is supplied, this is switched to the 3rd change-over location. 
Therefore, pressurization supply of the brake fluid in an accumulator 28 is carried out at plunger mold piston 
23floor line (or 23FR). The rod of this piston 23floor line (or 23FR) switches change-over valve 21floor line (or 
21 FR), and wheel-cylinder Ifloor line (or 1FR) and one actuator 2 are intercepted. By carrying out pressurization 
supply of the brake fluid in plunger mold piston 23floor line (or 23FR) at wheel-cylinder Ifloor line (or 1FR) at 
this and coincidence It becomes the boost mode in which it boosts wheel-cylinder ** PFL (or PFR) of wheel- 
cylinder Ifloor line (or 1FR). 

[0075] If this revolution condition and a braking condition continue and this flow is repeated, it is Variable TP at 
step S41. Although it subtracts "1" every and Variable m is subtracted "1" every at step S25 Variable TP If it 
becomes zero, it will shift to step S39 from step S36, and it is the 1st predetermined electrical potential 
difference VS 21. A control signal CSFL2 (or CSFR2) is outputted to current regulator circuit 20floor Iine2 (or 
20FR2) as a maintenance signal, for this reason, current regulator circuit 20floor Iine2 (or 20FR2) to 
predetermined electrical potential difference VS 21 the embraced exciting current — the electromagnetism of 
the actuator 15 of another side — by being outputted to directional-selecting-valve 22floor line (or 22FR) 
Directional-selecting-valve 22floor line (or 22FR) is switched to the 2nd change-over location, these 
electromagnetism — Between plunger mold piston 23floor line (or 23FR) and accumulators 28 is intercepted, and 
the rod of this piston 23floor line (or 23FR) and change-over valve 21floor line (or 21 FR) are held in the location. 
Wheel-cylinder ** PFL (or PFR) of wheel-cylinder Ifloor line (or 1FR) serves as a hold mode maintained by 
constant value, and this hold mode is continued until Variable m is set to "0" at step S25. 
[0076] Then, if Variable m is set to "0", it shifts to step S31 again, and is the error pressure Perr at this time. 
Setting pressure P0 Variable TP which will be computed at step S32 like last time if it becomes less than 1/2 It 
is set to "0." It becomes the hold mode mentioned above, without having shifted to step S39 from step S36, and 
passing through boost mode, and wheel-cylinder ** PFL (or PFR) of wheel-cylinder Ifloor line (or 1FR) is 
maintained by policy objective wheel-cylinder ** P* floor line (or P* FR). 

[0077] moreover, when wheel-cylinder ** PFL (or PFR) of each wheel-cylinder Ifloor line (or 1FR) is higher than 
target wheel-cylinder ** P* floor line (or P* FR) Error Perr computed at step S31 Since it becomes a negative 
value, it is Variable TP. Become a negative value, shift to step S37 from step S36, and a control signal CSFL2 
(or CSFR2) is made into zero, electromagnetism — directional-selecting-valve 22floor line (or 22FR) is returned 
to the 1st change-over location of Normal. Plunger mold piston 23floor line (or 23FR) and reservoir tank 25F are 
opened for free passage and relieved by this, and when the rod of this piston 23floor line (or 23FR) retreats, 
change-over valve 21floor line (or 21 FR) is switched to a stationary location. Therefore, it becomes the reduced 
pressure mode in which wheel-cylinder ** PFL (or PFR) of wheel-cylinder Ifloor line (or 1 FR) is decompressed, 
and this is Variable TP. It is maintained until it is set to "0." 

[0078] On the other hand, rear wheel side damping force control processing of said drawing 10 as well as target 
cylinder pressure data processing of said drawing 7 is performed as timer-interruption processing of 
predetermined period deltaT. namely, judge whether the brake switch 13 is an ON state at step S42, and when 
the brake switch 13 is an OFF state Variable TP showing the holding time of the control signal which judges that 
it is in the condition of not braking, shifts to step S43, and is outputted It is set as "1." Subsequently, it shifts to 
step S44 and is policy objective wheel-cylinder ** P* R of a rear wheel. Actual wheel-cylinder ** PR After 
setting the variable m showing the period which supervises an error as "1", it shifts to step S45. 
[0079] At this step S45, it is the control signal CSR as a boost signal of "0" to one [ said ] actuator 2. It outputs 
to current regulator circuit 20R. subsequently, the step S46 — shifting — variable TP from — "1" — 
subtracting — new multiplier TP It shifts to step S47. It computes, and to the multiplier storage region which 
formed this in 19d of said storage, after carrying out updating storage After carrying out updating storage in the 
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variable storage region formed in^dd of storage by making into the new var^^e m the value which subtracted 
"1" from Variable m, timer-interi^^^bn processing is ended and it returns v^p/main program. 
[0080] moreover, when it is as a result of [ of said step S42 ] a judgment and the brake switch 13 is an ON state 
Policy objective wheel-cylinder ** P* R computed by target cylinder pressure data processing which the car 
judged it as what is in a braking condition, shifted to step S48, and was mentioned above is master-cylinder- 
pressure PMCR. It judges whether it is in agreement. When both are in agreement, it shifts to said step S43, and 
when both are inharmonious, it shifts to step S49. 

[0081] At this step S49, it judges whether Variable m is forward, when it is m> 0, it shifts to step S53, and when 
it is m<=0, it shifts to step S50. At this step S50, it is policy objective wheel-cylinder ** P* R. Current wheel- 
cylinder ****** value PR After computing Error Perr (=P* R-PR), it shifts to step S51. 

[0082] At this step S51, it is Error Perr. Reference value P0 Said 44 formulas which round off the value which 
did the division are followed, and it is Variable TP. It computes. Subsequently, it shifts to step S52 and is the 
forward predetermined value mO about Variable m. After setting up, it shifts to said step S53. At this step S53, it 
is Variable TP. It judges whether it is forward, it is "0", or it is negative further. And when it is TP >0, it shifts to 
said step S45, and one [ said ] actuator 2 is made into a boost condition. Moreover, when the judgment result of 
step S53 is TP =0, it shifts to step S54, and it is 1st predetermined electrical-potential-difference VS1R to one 
actuator 2. Control signal CSR as a maintenance signal After outputting, it shifts to said step S47, and returns to 
a main program. On the other hand, when the judgment result of step S53 is TP <0 It shifts to step S55 and is 
1st predetermined electrical-potential-difference VS1R to one actuator 2. 2nd high predetermined electrical- 
potential-difference VS2R Control signal CSR as a reduced pressure signal It outputs. Subsequently, it shifts to 
step S56 and is Variable TP. It is the new variable TP about the value adding "1". After carrying out updating 
storage in the variable storage region which was carried out and was formed in 19d of storage, it shifts to said 
step S47, and returns to a main program. 

[0083] Here, processing of drawing 10 supports the damping force control means of a rear wheel. Therefore, 
since the brake switch 13 is an OFF state, if it shifts to step S45 through steps S43 and S44 in the condition 
that the car is running in the state of un-braking, from step S42, it is the control signal CSR of "0". It is 
outputted to current regulator circuit 20R as a boost signal, for this reason, an exciting current outputs from 
current regulator circuit 20R — not having — the electromagnetism of one actuator 2 — directional-selecting- 
valve 3R maintains a normal valve position, and wheel-cylinder 1RL by the side of a rear wheel and 1RR are in 
the master cylinder 5 and the free passage condition, master cylinder ** PMCR outputted from a master 
cylinder 5 since the brake pedal 4 is not broken in at this time zero — becoming — **** — each — wheel- 
cylinder 1RL and wheel-cylinder ** of 1RR also serve as zero, damping force is not generated and the condition 
of not braking is continued. 

[0084] Target wheel-cylinder ** P* R which shifted to step S48 from step S42 of drawing 10 , and was 
computed by target cylinder pressure data processing of drawing 7 when the brake pedal 4 was broken in and it 
was a braking condition from this condition Master cylinder ** PMCR of a master cylinder 5 It judges whether it 
is in agreement. It is target wheel-cylinder ** P* R by this judgment. Master cylinder ** PMCR When equal, it 
shifts to step S43 from step S48. the condition mentioned above of not braking — the same — control signal 
CSR zero — carrying out — electromagnetism — by making directional-selecting-valve 3R into a normal valve 
position Wheel-cylinder 1RL and 1RR are made into a free passage condition, a master cylinder 5 — each — 
each — wheel-cylinder ** PR of wheel-cylinder 1RL and 1RR Master cylinder ** PMCR it goes up to an equal 
value — making — both — wheel-cylinder 1RL and 1RR — it is — etc. — it carries out, and it is and damping 
force is generated. 

[0085] However, it shifts to whether a wheel slips or a car considers as a braking condition in the state of 
revolution, or it considers as a revolution condition in the state of braking. It sets to the processing of drawing 7 
mentioned above, and is target wheel-cylinder ** P* R. Master cylinder ** PMCR When set as a different value 
It shifts to step S49 from step S48, and shifts to step S50 by setting Variable m as "0" by processing of the last 
step S47. For this reason, target wheel-cylinder ** P* R Pressure detection value PR of pressure-sensor 14R 
Error Perr The set point P0 which computes (step S50) and expresses tolerance for this It ** and is Variable 
TP. It computes (step S51) and, subsequently is the forward predetermined value mO about Variable m. It shifts 
to step S53 from setting up (step S52). 

[0086] At this time, it is the pressure detection value PR of pressure-sensor 14R. Target wheel-cylinder ** P*R 
It is Variable TP when having not reached. Since it becomes a forward value, it shifts to step S45, and it is a 
control signal CSR. It considers as zero and the boost mode of one actuator 2 is continued. If this revolution 
condition and a braking condition continue and this flow is repeated, it is Variable TP at step S46. It is Variable 
TP, although it subtracts "1" every and Variable m is subtracted "1" every at step S47. If it becomes zero, it 
shifts to step S54 from step S53, and is 1st predetermined electrical-potential-difference VS1R. Control signal 
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CSR It outputs to current regJ|^ circuit 20R as a maintenance signal.^^his reason, predetermined 
electrical-potential-difference^Hfrom current regulator circuit 20R R the embraced exciting current — 
electromagnetism — by being outputted to directional-selecting-valve 3R Directional-selecting-valve 3R is 
switched to the 2nd change-over location, and between wheel-cylinder 1RL, 1RR, and master cylinders 5 is 
intercepted, said — electromagnetism — Cylinder pressure PR of wheel-cylinder 1RL and 1RR serve as a hold 
mode maintained by constant value, and this hold mode is continued until Variable m is set to "0" at step S47. 
[0087] Then, if Variable m is set to "0", it will shift to step S50 again, and it is the error pressure Perr at this 
time. Setting pressure P0 Variable TP which will be computed at step S51 if it becomes less than 1/2 It is set to 
"0." It becomes the hold mode mentioned above, without having shifted to step S54 from step S53, and passing 
through boost mode, and is wheel-cylinder ** PR of wheel-cylinder 1RL and 1RR. Target wheel-cylinder ** P* R 
It is maintained. 

[0088] moreover — each — wheel-cylinder ** PR of wheel-cylinder 1RL and 1RR Target wheel-cylinder ** P* 
R In being high Error Perr computed at step S50 Since it becomes a negative value, it is Variable TP. It becomes 
a negative value, the step S55 from step S53 — shifting — predetermined electrical-potential-difference VS2R 
Control signal CSR as a reduced pressure signal — outputting — this sake — predetermined electrical- 
potential-difference VS2from current regulator circuit 20R R the embraced exciting current — electromagnetism 
— directional-selecting-valve 3R is supplied and this is switched to the 3rd change-over location. Therefore, 
wheel-cylinder 1RL and 1RR will be opened for free passage by the master cylinder 5 through hydraulic-pump 
7R, and it is wheel-cylinder ** PR of wheel-cylinder 1RL and 1RR. Becoming the reduced pressure mode 
decompressed, this is Variable TP. It is maintained until it is set to "0." 

[0089] The simulation result of having checked the effectiveness of this invention by said damping force control 
is shown in drawing 1 1 thru/or drawing 13 . The conditions of this simulation start braking after [ of 
predetermined time of day ] 0.2 seconds, and are each master-cylinder-pressure PMCF and PMCR after about 
0.35 seconds. Predetermined value of 60kg/cm2 It reached, steering was started so that the steering angle theta 
might become predetermined value 30deg. after 0.7 seconds after that, and the case where detected the 
abnormalities of each sensor after 1.2 seconds, and it lapsed into a fail condition was assumed further after that. 

[0090] Drawing 1 1 shows time amount change of wheel-cylinder ** which performed fail-safe control by this 
example, and drawing 12 shows the conventional fail-safe control, i.e., time amount change of wheel-cylinder ** 
which usually returned to damping force immediately after malfunction detection. Moreover, drawing 13 usually 
indicates time amount change of the yaw rate by damping force to be time amount change of the yaw rate by 
both fail-safe control, and time amount change of the yaw rate by damping force control of forward always. 
[0091] First, since it became gradually small [the differential pressure of wheel-cylinder ** of right-and-left 
both front wheels ] in the fail-safe control of this example of drawing 1 1 although the differential pressure of 
wheel-cylinder ** of right-and-left both front wheels became zero in order to usually return to damping force 
immediately after malfunction detection in the case of the fail-safe control of the former of drawing 1 2 , and 
15kg/cm2 of proportionality constants k of said 28 formulas was set as /sec. in this case, the differential 
pressure of both wheel-cylinders ** became zero after about 2.1 seconds. 

[0092] And to the yaw rate having increased rapidly, remarkable overshoot having occurred as a result, and it 
being assumed from this that the behavior of a car becomes unstable, by the fail-safe control of this example, 
change of a yaw rate is loose, the amount of overshoot is also small, and it is assumed by the conventional fail- 
safe control that the behavior of a car is stabilized so that clearly from drawing 13 . 

[0093] In addition, after a processing means suspends the hydraulic pump of each of said actuators 2 and 15 for 
example, not only at that to which target wheel-cylinder ** is changed by the program but at the time of 
abnormalities, boost/reduced pressure pulse which a master cylinder and each wheel cylinder are open for free 
passage, or is intercepted is turned to said each selector valve, is sent out, and you may make it said damping 
force difference become small gradually at the time of said abnormalities. 

[0094] Moreover, the malfunction detection object of said malfunction detection means may be prepared in 
hydraulic lines, such as not only various sensors but the controller itself, and an actuator. Moreover, although 
the case where the damping force difference of the right-and-left ring by the side of a front wheel was 
controlled was explained, you may make it control the right-and-left damping force difference of not only this 
but a rear wheel or an order ring in the above-mentioned example. 

[0095] Moreover, a yaw rate is made to become desired value by controlling the braking force distribution of an 
order ring as damping force control. Moreover, said yaw rate control may detect for example, not only 
feedforward control like this example but a car generating yaw rate by the yaw rate sensor, and may adopt the 
feedback control which feeds back and controls this detection value. 

[0096] Moreover, as a movement quantity of state of the car used as a controlled system, other movement 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



2005/02/07 



15/15 v 



quantity of states, such as a ya 1 
be set up. Moreover, in addition 




i (lateral acceleration), for example, a 
d movement quantity of state control 




itudinal direction rate etc., may 
fcer control of an antiskid control 



etc. may be added as damping force control. Furthermore, in the above-mentioned example, although the case 
where the steering angle sensor 1 1 was applied as a steering condition detection means of a car was explained, 
it is not limited to this and replaces with a steering angle sensor, and you may make it detect the steering angle 
(real rudder angle) of an actual wheel, and steering gear ratio IM in three formulas, 7.6 formulas, and 7.7 formulas 
which were mentioned above is omitted in this case. 

[0097] Furthermore, in the above-mentioned example, although the case where a speed sensor 12 was applied 
as a speed detection means was explained, a car cross-direction rate can also be computed by the ability to 
detect car order acceleration etc. whenever [ wheel speed / not only this but ]. In addition, although the case 
where a microcomputer was applied as a braking pressure control unit 16 was further explained in the above- 
mentioned example, it is not limited to this and can also constitute combining electronic circuitries, such as a 
comparator circuit, an arithmetic circuit, and a logical circuit. 



[Effect of the Invention] The target damping force for the car kinematic control which was set up according to 
the damping force control unit of this invention so that the movement desired value of the car by which a 
calculation setup was carried out, and the movement value actually generated on a car might be made in 
agreement as explained above is embraced. While controlling independently the damping force of a braking means 
on either side, when a system lapses into a fail condition The fail-safe control which controls rapid fluctuation of 
the movement value actually generated on a car also when damping force is being controlled so that a big 
damping force difference occurs in order to attain predetermined movement desired value becomes possible, 
since the damping force under control is usually gradually returned to damping force. As a result, car behavior is 
stabilized and it becomes possible to ease the psychological influence to an operator. 



[Translation done.] 



[0098] 
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* NOTICES * 



JPO and NCIPI are not responsible Tor any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline block diagram showing the basic configuration of this invention. 

[Drawing 2] It is the schematic diagram showing one example of this invention. 

[Drawing 3] It is the oil pressure schematic diagram of an actuator in drawing 2 . 

[Drawing 4] It is the oil pressure schematic diagram of the actuator of another side in drawing 2 . 

[Drawing 5] It is the block diagram showing an example of a braking pressure control device. 

[Drawing 6] It is the explanatory view of the movement model of a car. 

[Drawing 7] It is the flow chart Fig. showing an example of the procedure of target damping force calculation 
among braking pressure control devices. 

[Drawing 8] It is the flow chart Fig. showing an example of the judgment procedure at the time of abnormalities 
among braking pressure control devices. 

[Drawing 9] It is the flow chart Fig. showing an example of the procedure of target damping force control of a 
front wheel among braking pressure control devices. 

[Drawing 10] It is the flow chart Fig. showing an example of the procedure of target damping force control of a 
rear wheel among braking pressure control devices. 

[Drawing 1 1] It is the property Fig. showing time amount change of wheel-cylinder ** by the fail-safe control of 
this example. 

[Drawing 12] It is the property Fig. showing time amount change of wheel-cylinder ** by the conventional fail- 
safe control. 

[Drawing 13] It is the property Fig. showing time amount change of the yaw rate by the fail-safe control of this 
example, and the conventional fail-safe control. 
[Description of Notations] 

1floor-line-1RR is a wheel cylinder (braking means). 
2 is an actuator. 

3floor line - 3R — electromagnetism — a directional selecting valve 

4 is a brake pedal. 

5 is a master cylinder. 

6a~6h are a malfunction detection circuit (malfunction detection means). 
7F and 7R are a hydraulic pump. 
8F and 8R are an accumulator. 
9F and 9R are a reservoir tank. 

10 is a steering wheel. 

1 1 is a steering angle sensor (steering condition detection means). 

12 is a speed sensor (speed detection means). 

13 is brake-switched. 

14floor line - 14MCR is a pressure sensor (braking pressure detection means). 

15 is an actuator. 

16 is a braking pressure control unit. 

21floor lines and 21 FR are a change-over valve. 

22floor lines and 22FR — electromagnetism — a directional selecting valve 

23floor lines, 23FR plunger mold piston 

24floor lines and 24FR are a throttle valve. 

25F are a reservoir tank. 

26F are a hydraulic pump. 

27 is a pressure switch. 
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28 is an accumulator. 




[Translation done.] 
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■pat. *M©j»sarraiaftsttffi-r-5a««ffl*s 

an a &m«p#* t & •& *^THit * & * n&g 
■fat. miiB£*w$ij»j-fa«sjiB)^^-wif2ag*jiiii^ 

t>mwmw. 

[0 0 0 1 ] 

4. 

[0 0 0 2] 

[t£*©a*] «*©W»*IW«lS«i:bTtt. 
HHSIB3 5 9- 1 5 5 2 6 4#&*fce*£ftT^5«fc-5 

siB e.-a-T^jft"#roiiistt*r6]±$-&-2) «t o \zum vx 

US. 

[0003] vfrvf3.fA*>. ±mftm<DfflW)j]mmmw 

h&mX\Ztk#TZ>Z. tlT&Z-T. 3-1/- 

#gg¥2 - 7056 l^streiss-nafiift^iWfflis 
«A*a3tss-nT^5. z\(DMW)ti$rffl&m\z£ti\$> * 

tiizttLTmjjvfflmJizmmizmmvTttttfflmti 
mfim±-?2>£o\zffl§hti&fflw-rz>z\nz£?). mm 

[0004] *>%.%.iz. mizmmtiMfflgimTiz. 

izmm-fztzftiz. t^bmm<Dmwi<D^sti!fimxa^ 
i/-*mmz£ o xn t>tiz>&umii£mu <o . mum 
<D7u-*mft®mzmm&&5-^z>mntf$>z>. z<o 



jfttHl/T. *{liSAti$tlI#M^3 -2 8 1 4 6 7^ 

f-:e« ufcMft* ©jffligB^a^ u Srs mm 

© a atu £s m? \z & tz <o mm a m a - u - h t 
%±3- v- v t z-mzaztztfxDBmfamtiMzwL 

■trsctiiif), mW^UWii}i)^ithfs.^^o\z^. 

■&»t ©ft *fsnj n * a * m w>t> £ c -a a * * c £ & 

X%Z>. 

[0 0 0 5] £©«k5fcf|-J»;&fH»£«Ttt, s-t>* 

<DVr»*>im, j£w*mwmm&#<Dtiim^<Dm%izj: 
n, mmii*MWLmymi&<Dzrv-*&mz&z>um 

ii£ls.^y^-( )l-k-7fflffltfmct>tix^z>o 

[0 0 0 6] 

fcfflmj] mvt&m\z&ft 47 x-r )v-t-7fflwx\z. m 

±$<±VX^Z>J:o£z£%lZ7 3i-( )immizm%£, 

wm\zmWiJ}itmft<D'7'v-*mmz&z>*v>£t3.z>, 

Wt>ttft<DfflW]Jj&tf&£teZ>tztt>. 3-U- h*m 

mizmm LTfsofi^st:^?. £^o mti&& 
[0007] z<D¥£BA\t. mmmmmzmsLx^ti 

tl"Tt'4i54*^fl)7i-fM-7llH»l:*oT 

zmm-f & z. £ & @ w i -r 4 *> <o t* -a . 

[0 0 0 8] 

*%w<D®mt>mmmmz. mi<Dm*mmz^-t 
mffiv>w&-j3fa&m*i&\h-tz>mm.%i&^fk£. m 

vxmmnmwismm^m^^mmsmmm^^ 
£. tfi*Azfvm<D'j>f£<£b-%izmist-£niztt<D 
mm^®.£. mmmmsmmm^^xm^nftmm 
B&fe&mwtt&£fe%mMX'W%-tz}ztb\z&mtj;ffi 
t2f&j»j#aco smmmti zw-ta? ^um^n ta^ a 
£. mz&ti<Dfflm^&(DMmfizmmgMmmj]£- 
%c$z>&o \zfktL\zim-t^fmiiiwm^£ *mxiz 
mm^mmmmiz^x, mzum^ummm.(Dmn^ 
^mr^m^ia^£, mimnmm^mmtim 
sttaj ufc £ t izmmmm ztitzttnu 
m^&<Dmmjj*Mfflffl(DmnfflW}f]3ix&mz£fc-r 
2>m#8fmm¥&£&ffi&tzz\£ %&'&£-?% ^©ts 

[0 0 0 9] 




a«*»*T«ii!i-r* «fc 3 c#nofWft#a*itta[jriw 

[0 0 10] W85JI*«ffl#R7&«ft-fc>-!J-«)»f* 

»*. MeJl*lttB9#8WlM 
»«t j a)l«B**«llllPJ»oa*^U-+l*^H«t*M»* 

[0011] 

mmm) ut, ^aymmommm^mmizm-o'^xm 
mmx-bZo 0*. ifl, i FRmwtcftwtsn 

>^1FL, 1 FRtMSft5^U-+«!EHz^© 

-f-;w->u >y i rl, i RRtr^i&^n^^i/-^^ 
jeh— #© 7 ? i x- ^ 2 k «t o rum £ . 

[00 1 2] C(De>*,-^(75Ti7^iX-^2ttgl3{' 

*£R«(D#i>&£WU lllDSOTJ'fal-i'lSt^ 
L-TSfr^HWW^-f-JUvU >^1 FL, 1 FRSfiSlfc 
*J»-r*-0©3#- h 3{ig«a^rS]^il#3 FLR 
ZS3 F Ri> »(t«©*-f — ;^"J 1 RLWl R 

r zmmzmwr s 3 h 3 {fcB*«dfriRj*w*# 3 r 

t£liTV>4. ^n?>©lim*|S]^Jm#3FL~3R 
teii^f-Jl/vU >^l FL~ 1 RCO^l^-^^IE^VT. 

[0 0 13] ^IT, tI^i#3FLRO*3FR 
CDP^- VftZfV-*-^y)i>4\Zffl&ZftX^Z> 2 ?S£fc 
VX*-: 5 <D-Jj<D%ffi\zmWl2ri. 
2r|3]^&#3 FLXtf3 FRWAtf- hTWHJMfcfifcfr© 
7*?iX-* 1 5fc»ttStt. SSfcBJj«-h*t«ft 

{z£?T®mmW)2tiz>m&-$>7 
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[0 0 14] «Bttf|nH3&#3 R<75P#-M<iij 

B2*ikv;**~>>j >?s<Dmjj<Dmmz&ffi2ti, 

1 RLfttfl RRKftttStl. B^-h^midt-^ 

[0 0 15] S^fr. HS^i#3FLRtf3FR 
(7) P # - h t E * > ^ 7 F £ <D pq © <g S§ K 7 * a. A V 
-*8F#»tt£:h, B#-h£»JEE^>-^7 F£C0Pp1 
<Dflfgg[C'J-y-*-A*^>^ 9 F 

(6]^jm#3R©P^- ^<h»EE^>^7 R<hcD^C7?es§ 
77 RtOW©f«H:iJtfW^>? 9 R*«««StlT 
[0 0 16] W«ffll««*lflIiB«#3FL. 3 

5 RtffSffijJ? > 7 7 F £ 0M LT 7 L-—*ME £ 

Ti7^3.x-^ i 5 t7X^->'J >^5 £©KISJ*£E 
*>^7 F$^LT«^-r^Cl<t[rJ;D. 

*te«*««5£-rs«d«rffi*!i»SBi 6*>e>{j«&$n* 3 

[0 0 17] &t&flJ«®D5r|fi]<2Jg|# 3 Rtt, y- 

—JVis 'J 1 R L , 1 rr^sb&shkltsM'— ;p 

•>'J>yiRL, 1 RRCD-7'l/-+jSm$rVy;^-->iJ 
>^5©7W-*SK*TJ«ffif5ifEEtt«£U IS 2 
©««filTM-Jl'v"J>^lRL, lRR<hV7,d? 
->U >^5RCXtt£E#>^7RtroiBl*»WfbT*-f 
-JW>U>yiRL, 1 RR©7U-*i£JEE£45Mrr5 

^e.l:i3 0f»filt*-f-JW>'J> 

^'1 RL, 1 RRtVX^-y'J >¥ 5 t<Dffl&mB£tf 
>7 F 7 R^^LT»^T^^£frJ;D. *-f-;l/->U > 
y 1 RL, 1 RR|^©7'l/-+tSVXy—>U >y 5 

[0 0 18] ftfi^C07i7^-iX-^ 1 5tegl4f; 

FL, 1 FRlZAjJhfzK) Z\ 0)72^3.31- 9 1 5*>e> 

©a*saifbfco-r*««i^2 1 flm*2 i fr 

<t. iMO^-f-Jl'V U >y 1 F LSDt 1 F RO^l/ 
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&*.3 7^>>^3Jfcf7. h >2 3FLM2 3 FRigi 
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*fi£Ulf-A*>£ 2 5 Fcoy^-^^SDDffi-r^fiffi 
#>^2 6 FCflHRSft, $<E>(CP#- Ntfnu-tf-st 
2 5 FI:»«SnT^4. 
[0 0 2 0] 3=fc. fJt2ffl£E#>y2 6 Ft3#- h 3 
ffi»lSBttriSl«lft# 2 2FLatf2 2 FR£<OlB]<Z>*(& 
iZ\tEEtlX^y^2 7WWLtf*>tl?>tmz7*3.-Al' 
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•fcSfCLTfe-S. $^tC> fl{fiS7^3.-AU— ^ 2 8tt 
U 'J-7#2 9 ^LTUtf-/^ 5 F fc&lRSftTH 

5. ^bTMteffi^x-f >y^2 7 roft^tte^arr 3f&Jft 
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*i8BE**«^©Bfj£ltPi OPo ) s±0*t. rax 

-r 7^2 7frt><Dmmzm-3^Tmmmm>*&±2ti 

•So $ e.f;yu— +}KBE^=(D3f^|tP2 OP l ) 
«tD. U U-7#2 9jWB»U 7*a-Al/-^2 8 

foozfu-Jrm&v+f— n$y>? 2 5 Firu v-yzn 

[0 0 2 1 ] #««*|fi]«Hft#2 2FLW2 2 

FR©**li. 0 4 ll^t J; o CI 3 ffl^JifilTHi 
IE 7^ >~J\W.\f.X b > 2 3 FL, 23FRt7+a- 
AU~ ^2 8iSiiiiLTratfX h>2 3FL, 23F 
R(OUy K£||&jt£-g\ C(DtfX b>2 3 FL, 2 3F 
R©D7KflJ:^M^2 1FL, 2 lFR^ftA 

h>2 3 FL, 2 3FR^(D^1/-^ 
iSW-jkyiJyi'lFL, 1 F R H flM£{£i£S LTV 

fc. H2(D^{4STHHllfey^>vrSt I 7. h>2 3 
FL, 2 3 FRi7+a-Al/-^2 8 ttT 
raHT. h >2 3 F L, 2 3FR0O7Ri-erofiIC(? 
JhL. ;Pv'J >^1 FL, 1 FRCD^l/-^FlSffi 

»Ey5>i?tSt:^ h>2 3 FL, 2 3FR£'J-if- 
A*^>i7 2 5 FttftSiiStlTratfT. h >2 3 FL, 2 



3 FR«t"O^U-+«BE**>J U-7Sft, 1^7, h>2 
3FL, 2 3 FROD7 K#&iILT*'f-Jl'->U>^ 
1FL, 1 FR**«ES*i, -ttltH«rt««A#2 1 
FL, 2 1 FR^Mg|;M^T-Jffl7i?fal- 
*2/^6><D:7*U— +JKJE7)i*-f-;P->iJ FL, 1 

HiflSfti. 7"7>ytit^h>2 3FL, 

2 3 FR©«&&gC&a?lt#£ffl<^ 7+a-AI/- 
^2 8©^U-^{g£EtV^^-->U >?5<D7~U-* 
ffiffitcOllJEt'ctDratfT. h>2 3 FL, 23FRC0O 

H>ffBiii£ttllT«^0#2 4 FL, 2 4FR^IAT 
«D«fcU 7"7>ytiah>23FL, 2 3FR 
o < 0 £ WJfT * «fc 5 t LT& 4. 
[0 0 2 2] -73. *ffll:fJI2i:^-ri^i;> 7r7 
U>^*-f-;H 0©»Jl6^^JiSLT. Xf7U>^ 
tf<-;H 0&QiLiiLm\Z&Z£g\zm<DnE.> -CD* 

±L&mfr£,i5®io vtztz\zmi&ft\zmctz£.(D i mK., 

RZt^iL&WfrZ&WlQ Vtz£t\zmifeiii\ZftsCtziE<D 
«Mfe*llttltl*atLTO«l»eA-fc>-3-l l*«»5ft 

2, £fzzfu-*^?)\,4<D&&vim\zfccitmijim^ 

7-f7f 1 3*S8M{^nT^«. Htc. — JU-> 

0>yiFL, 1FR, 1 RLCO->U >^/£tIJ^i;^ 
ttlfl^fii^LTJI^&tfiffiPFL. PFR. p R ^^tti-T 
5E^t>-y-14FL, 14FR, 14R, 2J6gc-?7. 

^*ta*bT£E**ffittPMCF »^PyCR **ffl1'*£E 
At>D-14MCF, 1 4MCR#ffifttf e>*lT(^-5. 
[0 0 2 3] *-LT**!60!lTH:, :n6WfttW 

S*mf*ft««tH0BS6 a~6 hTjJflfRStlT^*. 
A#WCfiH2K9i*-r*«t5friWEiij|6ft-t>-y-l 1 

C*t. EE7j-fc>+H 4 FL, 14FR, 14Rt3Hg?tt 
&aj[H]&6d, 6e, 6 f/)5, UM>tl4MCF, 

1 4MCR{3«SS^ttJ[ElgS6 g, 6h**BtftW-&ftT 
^4. £ftfc©S#«ffllEllS6 a~6hte3BE-fe>the 

a#«ia«# f d 1 ~ f d 8 £tB 

[0 0 2 4] ©JftEESOfflISS 1611 05 £*TJ: 5 
H. &-t>+»- 1 1 , 12, 13, 14FL~14MC 
F, 1 4MCR©€rttHl«^tll(HEJI#*ffl®|&6 a~ 
6 hrog^ttift^trtSA^Snsv-f ?n3>k = i- 




t#BI¥06-087421 



SfSfflMHtCSFLl . CSpRl M'C S R #ffl»JKA* roB«W»*ibTOS«*-<-;U->U >^ff P* FR. 

tStlX, WiEbfc-*(Z)7^^a.X-^2©*«^« P* flRIXP* R fcWUU itl6 BflMW U > 

i#3FL, 3 FRM3 ROVl'/'f KSBKrtS? yjEP* FR. P* FL^^P* R <tEE^J"fc >"9" 1 4 F R, 

P-^-C >^CD^«8itI5|K2 0 FL 1 , 20FR1S 14FL, 14 R, 1 4 MC FRZf 1 4MC R©y'J > 

#2 ORt, i7DP>h!i-^ 1 gfr&ttftStl ^CE^tBfflPFR. PFL- PR . PMCF StXPMCR 

5fHWt^CSpL2. CSpR2 a*ffl5»JKA*7£*lT. fl ^TH9XtXH 1 0 ©fflSS^ff bT. mZ-JjOT 

SLfcllAOJJfal-a' 1 5 0««D5»I6IW** 2 2 £^3. X-^ 2 »«&#|p|<ZJ«l# 3 F L , 3FR&IH» 

FL, 2 2 FROV \s J 4 F&MWlTZJa-f-j >{f -TZMWB*C Sp L i , C SpRi *ttS*b. fiOfHK* 

^CD^*ffi[i]SS2 0 FL 2, 2 0FR2tSiATH |6l«HMP3 RC» L-TUfHfflHf^C Sr Stti^L, ffi* 

•So <D723-3.X—9 1 S<DnmJjftW&j?2 3FL, 2 3 

[0 0 2 5] 7<?n3>i;a-^19HH5l:sn F R £fWPT ^ C S FL 2 . CS F r 2 £iti?J-f 

i5C. *ft<tt)A/D«ili**tt5X*'f>^7 *. 

i-^bri 9 a, D/A&&mm&m-rzmj]'i>9 [0026] k\z. ±.mmmm<»mft*im-tz>. % 

9 b. Slllgfl 9 cRtfEtttSfi f. ^©HJg^Jtc^^T^i^coilffijSSffii LT3- 1/ 

ft-fc>+H lfr&OjJMtatftHJflae. *a-b>+M 2^ H6t^-r«t'5»3. 3-f>^Mmi^l©2| 

-+^tBf S BRD!)I* t >D- 1 4 M C F , 14MCR 2&V&?Z\ i^T#-5. 

*^©YX^-y'J >^ffi«?tii«P M CF . PMCR ^St? [0 0 2 7] 

IZ •*'(t)=Cf -L f -C r -L r +T f • (B FL (t) -B FR (t))/2 

(1) 

M • V'y(t) = 2( Cf +C r ) — M • Vx(t) • 1>' (t) (2) 

z\znz itmma-m^t-^yh, wsftm&&, vx(u teiitMffiM^ft^KT&s,, 

- K Lf «*Pfi^tHtI*ttt(7)W<75SgRi. L r [0 0 2 8] Cf RO'C r fi, IM«©a 

FL<t) tt£tfffifMM:*7. BpR(t) tt^fj^iSiJRj^. Uli Z\tfrT'£Z>o 

mmmm, vy(t) fi*w«^raja«. vy(o ti*m 

Cf = K f {0 (t) /N- (Vy +L f • il>' (0) /Vx(t)J (3) 

C r =-K r (Vy -L r •«'«)) /Vx(t) (4) 

fc*3. 6> (t) N^fT'J^mit, Kf AU UK ##Gl»0EVy (t) £Hf*« 

[0 0 2 9] £©3aatMit£flrai5£fttf 2 5Sf;:tt 

t/>* (t) = a ii • (t) + aj2 • Vy(t) + bi • 6 (t) + b p pABf (t) 

(5) 

V'y(t) =a 2 i • *' (t) + a 2 2 • Vy(t) + b 2 • 6 (t) (6) 

fflL, 

A B f (t) = B FL (t) — Bp R (t) (7. 1) 

a n = - 2 (Kf • L f 2 +K r • L r 2 ) / ( \ % . Vx ) (7. 2) 

a i2=- 2 (K f • Lf -K r • L r ) / ( I Z • Vx ) (7. 3) 

a 2 l = ~2 (K f • Lf -K r • L r ) / (M • Vx ) -Vx (7.4) 

a 2 2=- 2 (K f +K r ) / (M • Vx ) (7. 5) 

bi = 2 • Kf • L f / (I i • N) (7.6) 

b 2 =2 • K f / (M • N) (7.7) 

b P i = Tf / (2 • I z ) (7.8) 

sfc#>. Hfne5^oAB f (t) (Dmzmmrztmmfi [0030] 



(6) 
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t/>'(s) bi • S+ (a ia • b, - a*, • bi ) 

= (8) 

0(s) S* - (an + a a ») S+ (an • a J8 -ai! • a Si ) 

(t) ©e»H»fi«»«»^S*ffl^TTia9SCTa$ [0 0 3 1] 

Vy (t) b a • S+ (a,i • b» - a„ • b, ) 

= (9) 

0(s) S* - (an + a 21 ) S+ (an • au-au • a,i) 

8l#|S)j§£Vy (t) ttgl&WfcfcO. *Pii§IKttft0£ (t) &tf*Pn8t#|6]jggVy (t) (Mill 

ttM(D-y:<DmiZ&Z>fc®. {-(an+a22) ) tt. SiW [0 0 3 2] fiT, fljltfBWa-W- N ' r (t) £ 

CttSU {-( a n + «ieftX*e(t) K#UT*-A-->3L-h&tf:7>y-> 

a 22 > I t'StfHB 7 . 2^, 7. 5 ftlz^-? a i j&tfa 22 a— N©&<^ 1 ^jStl^t U I^Sgl £ffl?it<Di*L[S5 

£ttAlT-5£. ^ne»an, a22*«#fcft©fii!&4C: L < IS^-Tntf. Ila-U-hf rlt) HTfE 1 

*'r(t) =Ho • 6 (t) / (1 + Tt ) (10) 

TJ'i'ASM^itCtt). TBI 1 Sl:ioT^i [0 0 3 3] 

Ho =Vx / { ( 1 +A • Vx 2) • L • N) (11) 

LU*-f-M-XT»0. StXi'fUf-f 7y9^A(i, TIB 1 2 SCT*Sn*. 

-M (L, • K, -L, • K, ) 

A= (12) 

2 • L* • K, ■ K, 

*K:ai*iMtt©lMllrtjI£ABf (t) Sffl^T. *fficDfg -r*. li3-l/-h©Mf r(l) teiiirfE 1 0 
±3-U—brl>' (t)£B«3-U-hi/>'r(t) fC-S:£ ^JgL-fcTIE 1 3 

**fc»©stsi afi©j«i^$p:m-rs^j*to^Ti»w [0034] 

i/>'r(t) =H 0 • 6> (t) /r-tf'rU) /x (13) 

l»*eftA*0(t) £££tt«MflS<rtgABf (t) (CcfcS ©fittrffliSftVy (t) * BHS8t#|6jj£gVyr (t) 
M3-U-hif)'(t)Ai, aS3-l/-h!|)'r(t) bT, £iWfE 5 j£fttf6 Sfcf^A-T-S) d iir J; 

mtZ>£&7£-ftlif, **<DWifMl>' It). tf'rU) t> 0. TIE 1 4SM1 5^f5^t^^^ 

-®rf 5<b#A?>*l-5o $EoT, t/>'r(t) = r/>"(t), [0 0 3 5] 

i/>'r(t) =0'(t)£te£u 

t/>'r(t) = a 1 1 • t/> ' r (t) +a]2«Vyr(t) 

+ bi • 0 (t) + bp) • A Bf (t) (14) 

Vyr' (U = a2i • Tfr'r(t) +a22'Vyr(t) +b2 • 6 (t) (15) 

L-T. ±fEl S^KilfE 1 4 5££ftA-f*lK£> 2E*W 
ffeOfflft^MABf (t) ttTfEl 6SCT?*»4Clt**T [0 0 3 6] 

A B f (t) = (*'r(t) - a ii • r(t) -a^-Vyrtt) -bj • a (t) ) 

/b P i (16) 

d©l 6 a-r#»fc2a&iM6«)i&||&?7SABf (t) £51 Bf iWHEUi, >h&ai8-r*itf, 

fc&f&ttOJM-^v'iJ^yEfcg TfEl 7SCT**4it*«T€f-5. 
IStt;Stfttfi< < *^-^yU>yEPt»* [0 0 3 7] 

Bf =k p • P=2 • w p • A p • r p • P/R (17) 

k p =2 • /ip • A p • r p /R (18) 

T&D, m p h'SO'f-fX^n-^f^ [0 0 3 8] LfctfoT, &am&<D*'{ -)W>i) 

A p tt*-f-;W->U>^iB«. r p «x^X^ EO§8iSE*AP(t) tffttf. dOBSIMffiAP 
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(t) tt. 

AP(t) = ABf (t) /k p 
•p?6t:t*^S*. ^LT. ±E1 9j£T$ilt>t>fttz 
B^iEAP(t) <hVX^-v'J>yffiPMCF (t) t*» 

P* pl (t)= max (Pmcf <t) + 

p* fr <t)= max (Pmcf <t) - 

P* R <t) =PMCR <t) 
fit. SHE 2 0i£~2 2^{ri5tt-S> max (A. B. C) 

ha, b, c©«*fi&»«?-r**"*-p&*. 

[0 0 4 0] tot, «rE0>Sffl£. WEv-f i7D3> 

t^-* 1 9cD?g»Ma^«i 9 ct, BKosmx-i 
^Mc^tsBMa-i/- h£$§J£Ts&faiCDB^l*-f 
Atf 5msec) va&ffiS.fcbT*fTS*'U $fc-f 
any =-2 (Kf • Lf 2 +K 
a 12V =-2 (Kf • Lf -K r 
a 2 iv =- 2 ( K f • L f ~ K r 
a 2 2V =- 2 (Kf +K r ) /M 

7.L. XxTU >^-VitNtfC»^iTMIEl ISM) 

irmsnfcjeiifa-u-hy-f >ho \z&^xm 
mi 3 3.<Dmnz?T?z£\z£K). mma-u- ho®. 

#'r(n) = */>'r(n-l) +^'r(n) 
Z\ZX\ ATH^-rvffli&HJWT**. Xf7 
^S4t;&frLT, ffiE^xy^S 

-htf'rto) tmXfam&omm&Vyr (n-1) t^Sltt 
El 5 5£<Dig»£ff^T$^*[^i]J^JrJ3aSVyr• (n) Sgffl 

Vyr(n) =Vyr(n-l) + Vyr' (n) 

Ht^£*co*JSi?3*ABf sjuhu jHHanfca»* 

MABf t^tbl 8&Z®:-oTWlh2tlfzltmj£®.k r) 
tCi^»T(IMEl 9SiCO«^$:fT-5 d i: J; 0 . StR 

MffiAPs^tB-r^.. 

[0 0 4 4] Xfv^S 6 t'^fTU-T, t&jzET 

■5. JlcoXx-y'/S 6-mffiE#g#&aj[HlS86 

a~6 h©£flHfctiiflH» f d 1~ f d 8tfmt)2ftT^ 

f7^S 7K£frl<T. WE 2 OSC-2 2S©Jfd(Sff 

(pmcf +ap/2) xUAPx«o©^fti*^t^ 



(19) 

J:5it, &*tfr^co^i @s^-f-;i/v , J>^ffiP* fl 
(t), P* FR (OWS^lSfW-fy'J^ 
EP*R (t) £TE2 05£~2 2 5*£tt?TK5rfl>. 
[0 0 3 9] 

AP (t) /2. AP(t) . 0) (20) 

APU) /2, AP(t) . 0) (21) 

(22) 

xx^^sit, mfcfi-ty+y 1 1 co^st^MttiMes. 

P<Dlt7Ci*^WE7. 2j£~7. 6SCC0S5@SrfTo 
T, «Ran~a22£*tH"*"*. WE 7. 2S 

~7. 6aKUtt**ffi©tt7c£«fcoTftJ££tt4£* 
gBanv ~a 2 2V «TE2 3. m~23. 4Stfc«fco 

[0 0 4 1] 

r • L r 2 ) / i z (23. 1) 

• L r ) / I Z (23.2) 

• L r ) /M (23. 3) 

(23. 4) 

(n) tSfa-l/- KDifflllHItf' r(n-l) £ri>6TE2 
4S;f^oT9tftc9@1l3-U- bt/>' r(n) £HttJU 
iliTSEigil 9dfc»i«l/fcB*3-I/-NElt{H 

[0 0 4 2] 

•AT (24) 

U i©»aan>S:«^|plJlOia«Vyr' (nitidis 
©MHIffiVyr(n-l) t*»6TB2 5SCO*IT£ffoTS 
ffi©«*|fiJig«Vyr(n) ftJTUJU CftSEttSIl 9 
d <&«#fia«Ett«*fcM*rE*-r *. 
[0 0 4 3] 

•AT (25) 

(Pmcf -ap/2) xha pxhocdi^-t ti^*^ 
x^-v-u >^eepmcr 

[0 0 4 5] ^T, Xf7 7S 8(r^fTbT. ftftEB 
«JlffiAP*B«lS£EoW|plttAP (n-1) tLTMEE 
Itggl 9d©@«l6£EE*«*t;5S«rE1tLT^6^ 
-TVfiJiA®a5rH7-r-2)o Z\<D®7 <D9H.WZ&^T. X 

f v •? s 3 <Dmww*ftw<D smmwimmfe^mzztm 

L> 7T7^S2, S4, S5, S 7©^a^g^$ijK, 
[0 0 4 6]fot, ^\ W.mMftVi&&mffiVT^Z 



(8) 1#M¥06-087421 



tf'r(n-l) &tfffi3jfamm<DM®MVyT (n-1) 

-i/-hot»iif rw n, mrfB i 3 s:»*iam 1 « 

ffltf'r(n-l) t)«T**CT»t&!J. L/fc#oTB* 

X-r^^S4T@m-r-S)«l^[S]lnijSSVyr(n) StX#* 
[o]jSSVyr(n) fe^t^O. ^ S 5 TWiii^ tlZ> 

T- Ot>tl4MCF, 1 4MCRT'^til$tl-2)-7 
**~>U >^ffiP MC F , PMCR B«*-f 
-;U->'J>^ffiP* FL. P*FR&^P* R te*C»J£S 

[0 0 4 7] id 3 A*. ajt*ff«l8A»6^U- + ^y 
^5 0VX^-->'J >^£EPMCF - PMCR* s -t#f*- 

EEP* FL> p * FR&^'P* R tt > **V3.*-->D >¥ 
EEPMCF • p MCF ■ PMCR t#b<RJEStl*. 
#M^fiit^a*fft»c^^67.x7U >^*<-;H 0 

jh 0©»j»fefttri6i;fcjE^i6jti9j)D-r*iweft*aiM[ 

JStfcfctfcO, BfllH-1/- hcoSffiffi*' r(t) *>IE 

jj&iizmm-rzmf&z* ^n\zm\ XT77 p s4t 
jFasnsflt&iBmpaaerosfittvyr' (n>n, ^mmvt 
j pmm\z£<oiEi3[ii)xtefkJjfa\zmtL. zmzfocx 

«t*lfiia*©SfiElSVyr(n) t>iE*|6lX«A*|6]^^k 

[0 0 4 8] ±f5©ffi(rSo*#X5 : --y7"S 5T. £*Ht( 

l:i^>TS 7T£WtftCDB^*-f-;i/->U>^JEP* 
FL^ (PMCF +AP/2) XttAPXliOW^ftli^ 

FR^ (PMCF -AP/2) XHAPX»iO0Hv$*ttAv*: 
£nfcC8£U SMI©Ba*-f-;i/->u>^EP* R 
SrV^^— >'J>yffiP MCR KRjgU ^n^CfSCT 
#*-f-;w->u >y 1 FL. 1FRM'1R©M-;1' 

[0 0 4 9] %.\Z. itji^f7^^>6Xx7'J >^^< 

-;n o ^« d itfitatit Lfc t site 

AP = AP(n-l)-AP* 



D. a«3-U-h<DfR»«^'r(n) . Bl3-l/-h 
i/)' r (n) **ft©««!:a:**«**WKttiH5fcJSE@tra« 

n^>ms\z7h-r^y)v-^-><Dm^m^9mwm\z^ 

[0050] as. mms-tywrnm^mm, *wi 
mmj]fflwmm.&ft<D&B^<Dm%izft?Tz/z : r&w 

-*mmz&%fflWiJ] (skTmmmti tie-r> 

ffiWi7x.'1)V-\L--7tim<r>&Wifi3bZ>. tz.% 
WL&mftXTyZfS 5TRj£S*lfcB«£JEAP 

* FL> p * frks-^ts-jm-^'j >yj£z%mv 
T^z>£g\z. Btimizm-%MWiti\zmM-r%£tE.i5M& 

*^F*3t eft o . Rn^Kate^Witafc^ftasc!) ± 5 a 

[0051] • : e^T-*^?g-eti^cD c fc^^7x-f ;|/«« 
■ei»Eiw«'t'©(Wi(»*sii*j|i!i»*ST*»fc«<b$ 

)iiL-7%m*fro&o\z\stze ztizmfi-fzotm 
fax7--y7°s 6T*ff $n-5Hi8{c^:-r-y-y;i/-5 1 >cD 
iSflffliT^s. fox, wiumi (DimzM > 

[0 0 5 2] :fflD-^-f>Tfi, Jf7T7^S9 
T*S*«H1Ih!BS6 a~6hA»6cfttttiBi^ f d 1 

#f d i~ f d 8a»a^snt^5i^i:n^fy 
i on&ffu sm*^m^nT^^^»^ti-y-^- 

1 0TH XT7 7S 8-eB1iS;hfcB«fflE©t& 
[alii A P (n-1) SKa*. I A P (n-1) | t 

: ?#>mjg.2ftT^z>&misam&<Dfi&ttm I ap* its 

JttfcU g^HffiroWliI«cof6^ffl | AP (n-1) | A* B 
«ia*ffi©tt*Mia I AP* | J:D±^^m^XT-yy' 
Si HzWtrL. fofia^I^iXf7^Si7l;» 
frf -3. 

[0 0 5 3] ifflfBX^yTS 1 1 til, aaia/KDiJlHl 
MAP (n-D^jETS&i^S^SWJtL/, afil^JIOiiff 
BfflA P (n-l)^iET'*S«^H«Xx^7 p S 1 2 
fib. ^0T&l^(lXr7 7 f S 1 3H&*T-f-5. ml 
IBX^-y/S 1 2TH TIB 2 6iC(wSo'^Ta^ME 

cdwihuiap (n-i)*^a«inMmAP* ^atttj 
awsBEAP^ts^-r-s,, 

[0 0 5 4] 

(26) 




wmZ7-y7S 1 3TH TIE 2 7 5£KSo*^TBSM 
ffiOSl»0«AP{n-l)KB«llD*£EAP* £*aLfc{I£ 

A P = A P (n-1) + A P* 
^^TXr^yS 1 4tr^frLT. WE*xy7°Sl 

2, s 1 3rm^nrzsmmmAPizm^xmm^ 

■i »]/-<?■ >WrV?S 7tmmiZ. WE2 0j£~2 

2 ftcDfcw &n -5 2: <h K«t o £w& © a «*-f - ;u -> u 

>yjEP* FL* ( p MCF +AP/2) XllAPXHOffl 

>^ffiP* FRS: (PMCF -AP/2) XI1APXUO© 

5^EEP* r m^-y'J >^HPmcr KRJt-T*. 
[0055] *raf7^si6i:Wit, ^feis 
jesnfcaMSfflwsiB a t • mmm vtzfr&frzmfe 

1 0K»fTf *. WE7»x>y7°S 1 7TI1 SEWffccDB 
**'f-;Uv''J>^£EP* FL^PMCF C»)6l/. *WHi 
OB«*-f-;U->'J>^ffiP* fr^pmcf fcKJfcu » 
«KDaS*-f-;U->'J>^JEEP* R JVX^-y'J >^ 
JEPMCR C»£UT7'D^7AS»7t5. 

[0 0 5 6 ] d©7 p n^5ASHfTT*c:i:K«J:»5. W 

AP' =k • AT' 

^l/TMEXxy 7*S 1 OTBSSBEcDWIfiHiA P (n- 
1) *»B WlllWEE A P * J: B /h S ftfig £ & o 6 . WEX 
1 7T#a^*-f-;Uv"J>^BEP*FL. P* 
FR, P* R £VX*-i 5/«J>^£EP M CF ■ P|ICR fcRS 
LT7°ni/^A^«l7-r«)o ftoT, WEXxy^Sl 
1~S 1 6©®S(C»t^T7,x-y7 P S 1 0MXf7^ 
S 1 7<D®.WlZ&Q, MfffOSff^'f— >^EE 
«t * Mft* tt«#lWft * * t? WE B MinMEE-f o 

A © 1$ 7 £ ff 5 t * < > 7 □ ^ V A fflij CO * -f V fij & 

a ttfWES: -b ±7i« 4 £ t Hfc < , t»* 7 
x-f ;nz- yum a nfc 6 ->x r- Ateff Ihf * Z. £ izti. 

[0 0 5 9] ffi 5 TiOH80/'n^7A!J'*K«oa 
KWfflfRCKati. -tUT+Sllfifll-m, ±15* 

p* fl. p* fr^d^p* r SiHS-rsj^cflrdfflRtf 

*3, EI9(i£(fIfB<7)^'1 - -;Uv'J>^l FUrttf-SIW 
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S*»BEAPfc:»jrr<5. 

(27) 

P (n-l)*«IE*>5a>£*iJi£U BtfMffcoWlHHlAP (n 
-D^iETftSW^frtt^xy^S 1 2TWE2 6S:tr 
S^TBttSEECQWIHIAP (n-l)^6BaHH«ffiA 
P* £*Ufc«£B«MflEAPfcRJ£U B8IMEC0W 
@iAP (B-|)^T*4i^l:tt7fy7'S 1 3 Ti 
E2 7 SCKlS^TBflmSffiOiWIHttAP (n-l)Clf 
Jo^ffiAP* *lnbfc«*s«3gffiAPtw:^rs. 

[0 0 5 7] drocfcSHLTKJtSftfcBaifcffiAPl;: 
StJ^TflfrEXT-y^S 1 4TttiE2 2j£~2 2j£cD 
SJ^S-ffoT@^*-f-;i'->'J >^1£P* FL. P* FR- 

p*r *»fl-r*. ^Uig7f77*s l 6thv 

ifilS:fToTif2@g*-f-ik>'J >^EEP* FL- p * 
FR, P* r 0«^SE5S*3fJgNfMAT' U\zfroZt\z 
cfcO. B«*-f-;P->iJ >^ffiP* FL. P* FR> P* R 
liBf^WAT' IgfcBSfSnMffiAP* ToJfMSnT 
*SBta*SffiAPtt/hS^:«titt5. ZZX\ WEB 
SSoMffiAP* lif^WAT' tJt«S*kt*yX5 
^-^tt5TE2 8 *K«fcoT»j££ ft* 

[0 0 5 8] 

(28) 

0 9 ra«»rfTto*i*^6 31 z.~ei$®mvw>z. t 

[0060] we^ 9 <»m&Mffl®Jiumym\-s., we 

H7©B*->U>^BE*I|[«ll!tra«»cms&««!AT<0 

^-rvfijix^atLT ££$&ffii]T<B»j k *fr * n * . bp 

*Mil«»TJb4iWiL-TXfy 

1 9(c^fTbT, m^-r*w»«^©««fi^w*aE 

■T«*Tp S "1" trlg^L. ^T7T77 P S20C 
»ff LT«^B^->'J >^EP* fltn&<D^i)>¥l± 
PFLt©«a*8£«-rsffl«!S*-r«ftm* "1" 
fLt^f.Xf^T'S 2 1 \zWtfVX. WEftil7jCOTi7 
fal-^l 5(C*tLT "0" ©«EE«^tbTO»J» 
<f^CSFL2 ^^*SitlH]!S2 0 FL 2l:^LTXf7 
7*5 2 2 \Z&f?t2>. 
[0 0 6 1 ] C£DXf77'S 2 2T(1 ^^CTp *S]ET 
"0" S airlift T^S^SrW^-T 

^>o ^UT, Tp >0T$5ttl:H 7.7 : --y7 = S2 3 
K»fif LTtS-SOJi'fal-J' 2t»lT "0" 
©Igffim^iUTco^JWfi^CSFLl ^^«?iStimSS2 0 
FLl(C|li7Jb, *^TXf77S 2 4f;»frLT«» 
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LTS^^ryys 2 5 H«ffr L/T, Xftmft>S "1" 
£^Lfcffi£*fcfc£Sm,fcL.TE1t8«l 9 dfrj^ 
fig LfcSE *E*«*tM«rE* LT^ £ vffliA$aJl 
5H7bt^^ >!/n^7.M-«»f -So Sit. 7f«; 
7°S 2 2©*!l^*S***Tp = 0T&-5£#HH. Xxy 
y°S 2 6 C^fflt, -^©Ti7^iX-^ 2 tjtfLT 
IS 1 WRff^«£EV sll L-TOWIHUICS 
FL1 ^ffi^L-T^itflEXx-y^S 2 SK&ffLT^-f 
>7'ny7AII«it^). — 7fyyS2 2 0flg 
fe***Tp <OT*Si:ffKJi, 7fy^S2 7IIif7 
IT, -*C07i7?iX-^2(C^bTBl (Dffifeni£ 
V S1] J:D»t»«2«)BrJt«EEVsi2 ©MEEiftLT 
COftiJWi^C SpLlSrffl^U *HT7f7^S 2 8(1 
^fTbT^STp "1" Ol*Lfc*£»r£&£*T 
P £l/TE*«Bl 9dt»jfSbfc^ft|3*«*tH«r 
l2tgbT^e.iff3XT-y7 r S 2 5 \Z&'tfVTM >zfu 

Tp = I NT (P err /P„ ) 
X^-y^S 3 3t3^ff LT^Scm£IE<DBl f r£ffi 
mo fcR^UT^SIftE^T-yT'S 3 4t»fr-rs. 

[0 0 6 5] ^ffl^f'^S 3 4Ttt. >j > 

^JIP* fl* s -7X^->U >^1±P MCF K±T*SA»g*» 
£*U£U P* FL^PMCF T»*<htrfctt||&E*7 i y:7 
S 2 lfc^ffU P* FL<PMCF T**<h£CttXxy 
3 5 iZ&ff?Z>. ZWTsT-vZfS 3 5TttBifE-^ 
©Ti'fal-i' 2 ICttLT "0" COlSffift^-tL-TW 
fliiJ«3*fCSFLl ££«8KmB2 0 FL 1 CffiAUT^ 

[0 0 6 6] IfflXr-y^S 3 6TI1 «*Tp #IET 

"o" t$5*. $e.tfifl-c*s*>**ijs-r 

-2>„ ^bt, T P <0 T'& Xt7^S3 7 
\Z&ftVTffllEm^<D7t>^3.3:-9 1 5 tr^LT 

"o" <DMEEm^tl;-z(DfflwtB^csYl2 zfemmm 

2S 2 0 F L 2 liZliitJ L, *^TXfy^S3 8l:ifTt 
T^f&Tp (3 "1" SiD*L-fc*rfcfcfMfcTp 
L. ^nSEttSt 1 9 d KJEMfcLfc«ScE1t««fcK 
0rE«LT^5.mlEX^>y7S 2 5H&frLT. ^gcm 
fre> "1" *«Jf LfcffiS«rfca:**mtLTEit*« 
1 9 dfcJBj£Lfc£*Ett«*KMffEttLTa»&*-f 

fc. ^f7^S3 6 0*ljaS*)l«Tp =ot& st^t;: 
H, 7f'^S 3 9H^fTLT. ffij07^fil-? 
1 5t»UTfBlOBf)t«ffiVs2i (DffiHfft^chLT© 
^JMfS^-C SpL2 *ffl*lT*6ltB^fv^S2 5t: 

53 6©«S&B*#Tp >0 

54 0(C^ffLT, te*©7?faI-^15l:jtiLT 
mi<D0fS'affV S2 i J:0iSlr>£2<0BfJ£«EEVs22 © 



[0 0 6 2] WE^fv^S 1 8©W&ie*T:7' 

3?J»ttffiT&-£ h<DtmWi 1/TXT7 yS2 9 C»fT 
L. ffiJfiUfcBWv'J >^EitI«!lIt'ItB$^l^ 

mcf t-aLTt>**5*twjeb. mwhrixt^ 
attrtuwEx^yys i Qiz&n l. amm^f-hr 

T*4t#fcttXT-y 3 Ofcffrfrl" *. 

[0 0 6 3] ;©Xf7^S3 0m ^ScmTWET?* 
£ft>9£>£H£U m>0T*5ttt:ttXT7^S3 
4lC#fTL, m^0Tab^tt!:HXf7^S3 1l:| 
fT-T^o Z\<DXfyy°S 3 ITU, *WIB**-f-^>/ 

p err <=P* FL~PFL> **ffll/T*67f yT'S 3 
2K#frf5. 

[0 0 6 4] Z<D7,J-y 7°S 3 2ttt, ^P err £S 
VttPO T^»bfc«SBg»EA-r-6TE2 9iCCfi£-p 

• • • (29) 

itEEft^iLTCDfiiiJfflHUf C SpL2 StitfJU 
f7^S4 1l;itTbtftTp ^e, "1" £«*Lfc 
tt**rfcfc£*Tp £LTE««gl 9d»;Ml/fcf 
REtttiaWKJESrEltbTJ&^WEXxy 2 5l;i 

ff l t -r > y d ^ ? a tra »-r 5 . 

[0 0 6 7] C^T> 0 9 (Dmm&t£*5l$!lii(D&lW}Jjffl 

fTLTl-^tlTH ^U-^X-f 1 3*^7*^11 
TS>-5<DT. 1 8^6Xf 1 9&l£S 

2 0S8TXfyyS2 WzWfsLX "0" ©{fflWI^t 
CSFL2 (XliCSpR2 ) ^*0StlHlfS2 0 FL 2 (X 
H2 0FR2) KlJ*EEf§^£L-TttJ2j£tt*. 
#K Smfiit(Hl2S 20FL2 (Xte 2 0 F R 2 ) 

|6]*B*#2 2FL (XIJ2 2FR) ti7 -v;Ha**«l 

[0 0 6 8] i<Xf77 i S2 2\Z&'fft%tT? >0 
Xf7 7S 2 3 K&fTbT "0" WMtSKt 
S FL1 (XttC SpRl ) ^£«9ElsI» 2 0 F L 1 

(XB20FRD izm&m^tLxmti^n^, z.<d 

3&*aiHlBS2 0 FL 1 (XIJ20FR1) »6S 
fiS«Sit**ttJ73$ni*, -*©7?fal-^2©ll* 
M^3FL (XU3FR) f±y -V^fiM^ilJt 
L, HfHfe{fflC05j>'r-;U->>J >?1 F L (XlilFR) *i 

v'j >y5^e.aj^$n-5vx5'-->u >yjEPycF ft 

*<hi^oT*Jl3. &tJn<-;U->'J >^*1 FL (XttlF 




[0 0 6 9] £©ttflw»&. 7u-*^*0U4ett&A, 

T°®mVimt-?%t< i90^T7^S 1 8 ^ £> 7. t- y 

msnfcB«*-r-;u->u>yBEP* fl (x«p* fr) 

'J >^50V^^— >'J >^JEEPMCF 

teP* fr) * j vx^-->u >^£EPMCF £^L<I8:5££ 
tlfci&(i^f7^S 2 9*67f'^S 1 9 K&ff 

U «r^b^W«i*eSI<h|SI«{r«iJffll«^CSFLl (X 
ttCSpRl ) £#K»£UT««#fiHH«#3FL (X 
IJ3FR) £y--v;MaB£-f-3 9, V7^- 

•>U>y5i§W-^yU>yiFL (XH1FR) 
tilMIiLT, &*f-;U->U >^ 1 FL (Xfi 
1FR) <D5^-f-;U->U>^EEPFL (XtePpR) SrTT. 

-;l^>'J >y 1 FLMl FRT*L-WWtWj£36££ 

[0 0 7 0 ] £*|J(»flDHfn*)J«X'Jyy 

«t4Jt»Ta**-f-JU->'J >^BEP* FL (Xtt 

P* FR) * s VX^-->'J>y£EPMCF t»&*i[fcKJt 

$nt«^n i<D^-r-;u->u >^ifl (xbif. 

R) t»-r*Sa«C*t^Tfi, Xr7^S2 9A>Wf 
y:/S 3 0fc»frU WEirox^y^S 2 5©fflai?« 
Km** "0" fcRjgSttT^-BHtfciB. Xr'^S 

3 1 K&fT-r zotztb, &mmm—)\'~> , )>?E. 

P* FL UUP* FR) iOt>+H4FL (Xlil 4 
FR) ©EE^ttttifiPpL (XttPpR) tOifPerr * 
^tBL UfyyS3 1) . iftSHM&ttlffl 
ffiP 0 Tl&LTSSfcTp £llttJL Uf7^S 3 2), 

3 3) *>?.^f77 p S3 4lr^ffTS. 

[0 0 7 1 ] •f-L-T!«sM , -;i'v"J >^JEEP* p L (X 
tiP* fr) A!7X^->U >^HPmCF KTTSSI^ 
fi^T-y^S 2 1 fcgPfrLT. aiIfCS FL2 «li 
CSpR2) £*£LTfft#»7 , i7^j.X-^ 1 5 
^-HfcU Xf-^S 2 2\ZWfs-$%* & 
JEM>D-14FL (XU14FR) ©EfctftttlffiPFL 

(x«pfr) ifism^-)V'>^ >y&p* fl (x«p 

* FR) HILTV^^ttCIl '£!&Tp #IE<Offi£& 

ZO)T\ X^yy'S 2 3 KfjMTLTfWWH&^C S 

FL1 (XteCSpRj ) £#,i:LT, -J©7?fal- 

2 4T^£ScT P 1fi " 1" -J-omttEtL XT7 7'S2 5 
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^f7 7"S 2 2*6Xf7^S 2 6 H^ffLti 
l<0»r£«EEVsii ©*J9Hg*»CSFLl (XHC 
SpRl ) &fenffi\E}&2 0 FL 1 (Xte2 0 FR 1 ) {3 
fcmmntVTftJTtZ. ZCDtztb, £tt0ftlU& 2 0 F 
LI (XH2 0FR1) A^63fS&*ffiVsu iZJfcCtz® 

mnmmm^ft®m# 3 f l kii3fr) t/fj77$ 
nscttcto, nne)*«35riai«i»#3FL (x»3 

FR) *«SB2©««ffiHHia«A6tl, *-f-Jl'-> , J> 
^1 FL (XH1FR) t77^->U >^5 tOW*« 
itW^tlT. *-f-;k>'J>^lFL (XttlFR) CO 
->'J>^ffiPp L (XttPpR) 

t-KtftD. ilCD#f# ; E-H^7.^-. y ^s 2 0-C^» 
m# "0" t&^^Tii^tl?), 

[0 0 7 2] -^(Df*, «»m*« "0" tt&Zt. ffgX 
x-y^S 3 1 tr&ffL, doO^-r^HJEE^Perr **K 
SGE^JPo ©l/2*^£&$<hXT"-yX°S 3 2T@:ttS 
3*ft5!£*Tp ** "0" t&D. Xt77"S2 2^W 
f77"S 2 6K:»fTLT«EE^-|«&ig*IL<!:fc<flriB 
LfcftflrE-Ftfc?). ^-iVy'J^lFL (Xte 
1FR) ©*^f-;U'>'J >^ffiPpL (XttPpR) 

*-r-;i/->u >^iep* fl (x«p* fr) i;m#stt 

[0 0 7 3] ifc. &*-f-;k>'J >y 1 FL (XH1 
FR) ©*-f-;i/->»J>^EEPFL (XtePpR) 
-1*-;P->U >yj3EP* FL OUiP* FR) «fc9ffi^»£K: 
(£, XT7^S3 lT»:tti$n^^MPerr 

X»Tp feftODfitt^O, Xxy^S 2 2*> 
'E.T.x-y^S 2 7K»f?L-TJ5f:£«EEVsi2 
CSfli (XteCSpRl ) SMffifa^iLTfii^L, £ 
CD£«>;£l|3itl§]S&2 0 FL 1 (XH2 0FR1) ^?,3r 

£«eev S i2 izfovfz®mnffii>mm-tjm®m#3 fl 

(XH3FR) fr«iS&£n&<7>T. £ft#«?B3©«SMB[ 

gtcw^Asn-s. for, *-f-jpyu>^iFL 

(XttlFR) #JSJEE#>:7 7 F£^LTV7,^-->'J 

>^5taaan*rtt3&o. ^-t-^->u>^if 

L (XttlFR) 0OvU>^ffP FL (XfiPpR) #«JE 
SftiWEt-Htftt), cniiftTp "0" 

[0 0 7 4] B**>f U >yj£P* fl (X 

ttP* FR) **VX*-->iJ >^*EP M CF £X±.T$>Z>m-& 
ttXf7 7"S 3 4^f,Xf7 7'S 3 5('^fTbT> fflfl 
[f^CSpLl (XttC SpRi ) ^^tLT-yjOT^? 1 
iX-^2^ii£E ; E-h ; Hb> X^-y 3 6 \Z&?T? 
-5. §Ot>tl4FL (XH14FR) 

o*-f— ;w->u >^jepfl (xtiPpR) ^gg*-r-Ji/ 

->'J>yj£P* FL (XHP* FR) l:ILTU^itl: 
Ji. miBXT-5/^3 2T»lHStlfc«*Tp ^iEWffiT 
WfflTXf7 T'S 4 0 HSPff IT. ffeTjCOT^^a-X 
-9\ 5tr^LTHfIfe^2(7)m^«BEV S 22 ©ftJWfB^- 
CSFL2 (X«CSpR2 ) SIM LTtH^J L, 
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ftC«fcl9£*dif|Hl8 2 OFL 2 (XS20FR2) fr<=> 
Rfr^«ffV S2 2 K*£fc®«««*HM»l»l9J«#2 2 
FL (Xtt2 2FR) CftKStliOT. Cin#ig3CD 
«ISMft«t«Ilft^.6tl4. StoT, 7*i-AI/-^2 
8rt©yi/-«^7>ytiex h>2 3 FL (X 
li2 3FR) {rtraffitt^^n, l^t t Xh>2 3FL (X 
B2 3FR) OD'j h*7)?<a&A#2 1 FL (XH2 1 F 
R) ^MTW-^y^y^lFL (XH1FR) 

£-#©7^:11— * 2 n. ztitmmiz 

7}x-f-;l/->iJ>y 1 FL (XttlFR) K:T5>3? + ffl 
b'Xh>2 3FL (Xli2 3FR) F*J6D:7* U-+}g?A s JD 
ffOttftSnidtCtO. *-f-^>iJ>^lFL (X 
filFR) <0*'f-;Uv'iJ >y£EPpL (XUPpR) #tS 

[0 0 7 5] C:<0«E@«i8tSiJIMR|gt*«ai«5bTCO 
7U- J^StOjIStl-Si. Xf7^S41ttltTp 

"1" -^MSStU Xf7 7 , S2 5Tf|[mi« "1" 
-3o«jr£;hS#, «*Tp Xf77'S 
3 6*>e,XT77'S 3 9 \Z&ftVTm 1 <Dj?T5£ttEEV 

S2i ©®jpm^cs FL2 (xttcs FR2 ) *fenm®& 

2 OFL 2 (X\Z2 0 FR 2) l:*tfi^tLTffl*t 
-So Z\<DfzSt). J^ttSlEIIlK 2 0 F L 2 (3Ui2 0FR 
2) ^60r^«JEV S2 i K*i;fcBa«i«ji«fl&^F©7^ 
fal-? 1 5<£>«&;#|flH3J&#2 2 FL (XU2 2F 
R) fcffl*S*l4il<!:H«fc0. Jine>««*lRl««|#2 
2FL KB2 2FR) ^ 2 WSJft&gKW&A 5. 
*U 7*7>ytit c Xh>2 3FL (X112 3FR) £ 
T^ol-AI/-^ 2 8 £<7)Pfl#ill&$ftT|5jt:7. h>2 
3FL (XH2 3FR) 0D7h*MWi^2 1FL 
(Xtt2 1 FR) fi-t©fi[jIfc«J#Sn. *-f-^->U 
>^1FL (XU1FR) OW-^-zU >yj£P 
FL «ttPFR) *»-jeffiK«U#$n*«^-Htft 
^©SSt- MUf7 7'S 2 5 TtSm^ "0" 

[0 0 7 6] '£fcm# "0" £&3£, S^X 

T7 7"S3 1 K»frU d<DR#*-e^MBE*P err 
£JE7jP() <01/2*«i^?>tMlHlt|Bli6{rX-7 i -y^ 
S3 2T?*ttI3ft*£»Tp # "0" tfcD, Xf77" 
S3 6*^Xf77"S3 9 fC^frl-Tigffi^- 

1FL (XI11FR) (D*-f-;Uv'J >^'JEEP FL (Xte 
P F r) A'iHai^'f-^y'Jy^EP' FL (XUP* 
FR) 

[0 0 7 7] £fz, &m-)lis>) >?1 FL (Xlll 
FR) <D*<— ;Uv'J >^JEPpL (XliPpR) #Bfif* 
-f-^v-U >y<EP* pl (XttP* fr) «fcDK^»££ 
tt. X?7 7 = S3 lTlWl$ti*R3gPerr *>*HwfS£ 
&2><DT, ^SScTp *>Atf)(I£ftO, XT77S3 6* 
^Xf77S 3 7(lg;fTLT»(i^CSFL2 (XttC 
SpR 2 ) £*£LT> «fiS*f6]«J^# 2 2 F L (Xte2 



2FR) &y-v^©»i©«HJMifcBCRT. iftCJ: 
0 7 I 7>ytiexh>23FL (X&2 3FR) £ 'J 

if-A'^>^2 5 Ft^aiisnxu rae 

Xh>2 3FL (X(i2 3 F R) ©□ y Ktfttjft-fS d 
£K«fc 2 1 FL (Xtt2 1 FR) 

ir«&;L£>ftSo ftoT, W-^y'J>^lFL (X 
I11FR) U >^J£P FL (XttPpR) AW 

EESftSWBE^-Ki&O. JL*ia*£»Tp "0" £ 

Titans. 

[0 0 7 8] -77. ittfESl OO&ttfflliMftrtlUff&a 

7^S 4 2f7*l/-*X^7f 1 3#5t->tt*T*-5*» 
U -7*1/- y^l 375S^7«ffiT^-5 

P & "1" lr^3£U *^T77'S4 4t^fTLT 

iSi«inii^-;k>u>yEP* r tmm<n*-( 

m£"l" ICit 5.XT7 7'S 4 5 trfft 5. 

[0 0 7 9] :©7f77 s S 4 5THWf3— *<OTi7^ 
aX-^2l:*tLT "0" «tiffi(i*f £LT©{M«t^ 
CSr $-Smffi(Hl?S2 0 RtrtBTjL. »>T7f7 7'S 
4 6 KSffTL-TSERTp "1" **Sl,T*r;fc&« 

«»C1t**CS«re*bT*»&XT-u/^S 4 7»w»fT 
IT, SScm^e. "1" *«»bfc«[*#rfcttXSkmt 
LTIBtSSS 1 9 d tr»ritUfc*»E*««t:M«rlE* 
L T*> <b * -f v aiiffl a 7 L T ^ -f > •/ n ff ? A c 

[0 0 8 0] KliaXf77'S4 2©«!£^St7' 

*Jiljtf<iT*&5t>cD£«l#fLTX7-;/yS 4 8 fc»fr 

BfRj^-f — ;W->U >yiEP* (t#7X^y'J >^ffiP 
NCR t-StTt^^S^Sfl^L, if*i-fLT^ 
StStmtEXT77'S 4 3lr^frL. p**^— S 
TSSt^fCtiX^-y 4 9{3^fT-r^<, 
[0 0 8 1 ] u»Xf77'S 4 9Ttt, £$LmtfiET $> 
£*UJ£U m>0T*^i^HliXx-7 7 f S 5 
2\zWftV, mSOT'$.5i:^(:«7f7 7 = S5 0l:i 

fT-r-5. :©xf77 J s5om g^ig^-jk/ 

U>^ffiP* r tIftfl)*-f-;k>U >^m^liS(iPR 
tWHSPerr <= P * R ~ PR ) SrffffiLT^ f>Xx 
7 7"S5 1 C^frT*. 

[0 0 8 2] C07>T77 , S 5 1 Tli, iiP err £S 
*(SP 0 T»J(bfcffl[S:Bg*EA-r-5Wa54 4at«£o 
T^icTp SrStil-r?). &<^T", XT7 7S5 2l;ifT 

7S5 3t3^ff-r^o COXf77 i S5 3m -SSCT 




p #IET&-5fr. "0" Ta5-5>#\ SSfcliftT?**** 
-5" LT> Tp >0Tfe-Si^lI(i. WiKT. 
tv^S 4 5(C#ff bTmrta-^cDT^^iX-^ 2£ 
«BE«ffi<hTSo ^f7^S5 3©«J&I8*A«T 

p = 0T*3i*{::tt, XfvT'S 5 4tC^fTbT, - 
^©7i?fal-^ 2 CMLTf 1 ©Br£«EEVsiR © 
«JWt<hbT<75f|iiJWf^C Sr £tB7j ?.BfIfS7. 

7f7^S 5 3 ®*iJ^*S**«Tp <o-e^i§ 
t'H. ZT-y-JS 5 5 K&frbT, -^f<7)Ti7?3.X- 
*2fC*rbTf&lCD0T£WJ£V S iR «fc 9*1^*2 ©Br£ 
«UEV S2 r ©»ffi(i#tbTO<WW«^CSR ^tt5^7 
U *^TXf-^S 5 6 K»fTUTaE*Tp K "1" 
SJgWbfcttSSRfcfcaSRTp t bTfBtS^B 19dl: 
Km Lfc3BRE«««K:M*rE« bT^ 6 iWEXx s/ 7 
S 4 7 K&frbT^W >7'n^7Al:Mt4, 
[0083] d 13 1 0 ©SaS^»(0*9«j^7^JH 

feSWT, 77'S4 2^f,Xf 77 P S4 3WS4 
4*jSTX^-y^S 4 5i,zWtf-n>t. "0" ONMfMS 
^CSr *«^t8ttlHltt2 0 Rt'igffim^tL-TtH^Stl 

tl-f. -J5(DT??-3.X.-? 2 ©«*^|6J«KI# 3 Rll 

L, 1 RR#VX^-->»J >^5 til^Sli:^^!^ 

^BEPmcr ttlTtfcoTisO. M-f-^> l J>^lR 
L, 1 RR»*-f-JW->U >^mt)^t/«CoTi5D» $J 

[0 0 8 4] ^(Dtt®^?,, ^-^^t^^gg^ 

TfMSW;ffi<hT-5<i:. @1 0®Xt77 p S4 
y^S4 8(;»frL. a7 0lfy'J>yE«»IIt 
*UJS*ifcBI*'f-^>''J >¥J£P* r 
'J >^5(DV7.^— ->U>yjBEPjJCR 

* r >u >yEPMCR i^i&ttxf 7 

^S4 8^e>7f77'S4 3(:ifTL. Mi£Lfc#lMft 

3 R£/ , -v;W4«£-f'5;i£K:J:D, vx^-v'J> 
^5t#^-;k>'J>^lRL, 1 RR££iijiItt<i 
ibt, S^-f-Jl'y'J^l RL, lRRCW-^. 
->U>y/£PR m^-y'J >^BEPMCR i^LVMl 
*T±»5t, j^^-r— ;P->'J>y 1 RLRtfl RRT 

[0 0 8 5] tZ\?>1fi. ftttfXUy Mm 

*<-;uv-u>^EP* r ^-7X^-vU>^jepmcr 
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tm-fczmizmfczntzm-ste. ^f*^s4 8*67 

xy^S 4 9 \Z&ftL. W[HlK)X^-7 7 P S 4 7<75®aT 
XRm# "0" CSfStlWliCiCiO. 7T7^ 

s5o»z»fT-r*. zcDtzft, sm^-)i->'j>^m 

P* r tBE^7-t>-y-l 4R<DEE7j&tf5{iPR tC^MP 
err SWtilb Uf7^S5 0) . cnsW^lfiHSrSi 
■*TR£ttPO TfSLTSHfcTp £3ftiib Uf7^S5 
1) . *I^T£*m«:jE<Z>JJrJ£«mo tCi££bT Uf 
7^S5 2) A^^T7^S 5 3H^fTf -5. 
[0 0 8 6] I0tt, EE*-fe>-y-l 4R(DE^J^aifI 
Pr *s@«*<-;u->ij >yBEP* R tlUT^&^i 
^Kli. XRTp #IE©fi<!:fc*©T, 7f7^S45 
IZ^ff LTfMWt^C Sr SftlT, -*COTi7^iL 
2 ©iiffi^-h* Z.(Dm®VlffitfflW) 

ttmtAmtfiLxz.(Dyci—-/)m i oM2nz>t. xf7 

:/S4 6T^RT P # "l"^MIStl. ^f-^S 
4 7T»m*i "1" tJoiMIESftatf. ^iScTp 
tSlit, y^S 5 3*S7f7^S 5 A\ZWU b 

T^l«Rlf€*/£V S1 R ©SJIfff^CSR ^r^lBSStlsIgS 

2 o R(c«^«^<i:L.Tai^-r-5 0 fenm® 
s§2 0R*^ff^«EEv S iR njci;fcaa«aE7j*««* 

yiRL, i RRi?7^->u >^5t©M*«aa»s 

*TT, W-;k>'J>^lRL, lRR©->U>y£EP 

R*«-£ffiKiB#sn*##t-h*£fcB. 

-WXf7^S4 7-C»m/)S "0" tSSJtM 

[0 0 8 7] -t<D«, «»m*« "0" tSStSI^f 
y7S 5 OtC&ffb. CLO«fj«TS«ffi*Perr **** 
JE^JPO Wl/2*«£&-5£7.x-y:/S 5 1 -CWHSS 
ni^ftTp ft "0" <hfr0. X^-y^S 5 3*^Xf 

7 7s 5 4irSPff UTiUBEt— i<ss*e:ttt<S(rjeb 

fc^-^at), *-f-;k>'J>^lRL, 1RR 

©*-r-;p->u >^"bepr ^an^-i'-;i/-> | j>^)ip 

* r cissn*. 

[0 0 8 8] Jfc, &*-f-Jl->U>^lRL, 1RR 

<D^-f-;u->u >ynPR 7jiae?*-f-;u->y >yjEP 

* r ±o»t»**i:tt. xf7^s 5 0T°»&2ti%m 

MPerr rt 5 ft©ffii:&3cDT. ^RT P fetcli/i 
0. Xf77S 5 3*5Xr7^S 5 5 tr^ff LTBf ^ 
«)EV S 2R ©M1W*CSr £«EEe*£LTtB;fiU 
Z.<Dlttbfenffi®&2 0 RA»6Bf3£«ffiVs2R f^bfc 

©««4fcBH«*A6n5. fct, W-^>U>y 
1RL, lRR/S5»E*>77R^LTv'7^-yU 

>y5izmm2nz>zt\zteQ, w-^u^ir 

L, 1 RRO*-f-ik>'J >^*»EPr *«»£E$n*«ffi 
t-Ht^tO, iftttlESRTp # "0" <ttt**TiB«f 
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[0 0 8 9] mzmmm\mz£z>*mji<D9m$:mm 

Lfc->5 al/-> 3 >»*£B 1 1 71M0 1 3 tr^fo 
d©->Sxl/--> 3 >©•&#«. 8f£l$*tt»S0. 28> 
«£*l»*0M&U #50. 3 5»&V7^yiJ>y 
ffip MCF • p MCR *^Sffi6 0kg/cm2 CjgU 
©«, 0. 7»»C»||eft0*<3f^i[3Odeg. Kfc 

SJ:3£IM6£iittU w.iz^<D'&, l. 2&'&iz&-t 

Sr*a IT 7 x -f ; Mfcffi KRSo 
[0 0 9 0] 01 1 H**lfi«fi|fc«fc0 7x-f;H:-7W 

7P?o 01 3ttM7x^jH:~:7lHf|K:J:£3-- 

U-h©«rWIE{t:, XtfiE1lfi^©»J»*«Wt:«fc*3- 

[0 0 9 1 ] Sf, 01 2 0tt*ro7i-fM-7l(ffl 

01 1 ©^SUSfclW^X'f )l±.-7fcffl-?\tttffiffitfi 
®*-f — ;P5^U >^£E©aBEtt**fr/jN3<&0. £© 
i§"&tei!tjfB2 8 5£©lt0iJ;£&k£ 1 5kg/cm2 /s 
ec. fciS^bfcfcJ&K:, &2. l®mzffi-fo^-)Uz/ 

[0 0 9 2 ] ^LT01 3 5 k:> fi£*© 

ffl^If Ll^-A-ya- h#58£ LT*3 9 , £©£ 
i;j&^*M©^l!i*^^ti^-5Cli:dSS^$tl-5©{r 
2*LT. **JS^J©7x-r;Hr-^MffliTtt3-l/-h 

[0 0 9 3 ] ft*. WIBS#^S^Stt^P^7A(r 
J;oTSS*-f-;PyU >yEES:^'fb$-a--5*)©{C®e> 
■j*. ^U«^B#(3fimr?B§7^5 L 3-X-i?'2, 15© 
JftJEEtf^SrfflfcLfc©^ 7X^yU>^t#W- 

[0 0 9 4] *7c, WES*ttffi¥&©»lMfeffl»«H: 
^^©ajEJSi'iS^Tfci^. ±IB*Jfi^fr^^ 

T«U W*fefi9©£*^©Sd»77SSr^Jp-r-5 «t O \Z Lfz 

m^\z^xmmhtzf)K zmzmz-rm&xim'&Ui 

(Dtz&ffl KiTjS * fMiPf * i 5 (3 L- T t> J; 
[0 0 9 5 ] fflWlJlffl'fflt ItliiifiCWiTJ 

e# * <h w-r § c t k «t o 3 - u - h £ a \z t& z <£ 

tf¥iS43-l/-h$H-l/- h-fc>+H;:J;<9&fflL 



[0 0 9 6] *«ffll^<h^S*P©a«j^8l»t 
LTtt3-l/-Nfc*tttr|5ge>T\ #JAttm7j[S]i§g («t 

L,Tt><J;<, ffii£Ufc3 5$, 7. 6i£&; 

#7. 7^H^tt^X^TU>^4 : ^JtN$«B§-r-2). 

[0 0 9 7] ±aE*Jfi«K*^Ttt. 3& 

*ffl#ailT*lt>tl 2*JBfflbfc«^KOlJT 

&:fe<*5fc, ±IB*JS0iJtr^^TH. (MMEEfMfg&S 1 
6iLT7-f ?03>tj- **iifflL.fc#&fcoHT 
sft38L;fc#. dtl{c:fS^$n-5t>©TH^:<, lt«@ 

[0 0 9 8] 

*Jffl£«K.fc*lH:. limi3:££ttfc*Pi©)II!;B«!<gi; 

mzm±-?% mwtmt s =t 5 izm& 

zntz&mMWifflfflcDtz&vammwi-tiizfeCT, 
(Dmmm&vfflmjj&niLizmffl-fzt&iz, js/fi—. 

izfflmjj&fflwisT^z>m&\z*>mmzmm\zm$iT2> 
mmoffimttmw) 

[0 1 ] £©fBW©S#*j«£*-r*W#ljSBT**. 

[0 2] c:©5SW©-*jK«S*-r««EHT»*. 

[0 3] 0 2{C*tt^-7J©Ti7^iX-^cOiftffi^^ 

0T^-5o 

[0 4] 0 2[r43t7-5fl!l7j©Ti7 5 L a-X-^(7)iSEE^^ 
0T*-5o 

[05] $mi£fflfflmw<D-m&^-t7ny zmnb 
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